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Article  I. — Southern  Cattle  Plague  and  Yellow  Fever,  from  the  Etio- 
logical and  Prophylactic  Standpoints;*  by  Frank  S.  Billings, 
Director  of  the  Patho-biological  Laboratory. 


PART  I.— NOMENCLATURE.     DEFINITION.     GEOGRA- 
PHICAL DISTRIBUTION.     HISTORY. 

Nomenclature. 

The  nomenclature  of  this  disease  has  been  as  varied  as  the  ignor- 
ance of  people  about  it.  It  has  been  called  "  murrain,"  which  means 
no  more  than  an  extended  and  fatal  disease;  the  "splenic  fever," 
which  only  expresses  the  fact  that  one  of  its  pathological  symptoms  is 
an  enlarged  spleen,  a  phenomenon  by  no  means  peculiar  to  it,  as  we 
find  the  same  in  anthrax  and  other  diseases;  "Texas  fever,"  because 
most  frequently  caused  in  the  North  through  cattle  from  that  state ; 
<l  Spanish  fever,"  because  it  was  assumed  that  it  was  introduced  into 
the  country  by  the  early  Spanish  settlers;  "cattle  fever,"  which 
means  nothing,  and  "periodic  fever,"  which  means  still  less. 

The  word  "  fever,"  to  express  any  peculiar  characteristic  of  any  given 
disease,  is  a  misnomer,  illogical,  and  unpathological.  Its  continued  use 
in  this  respect  is  one  of  the  most  lamentable  phenomena  in  connection 
with  medicine.  It  shows  the  most  abject  ignorance  of  every  principle 
of  pathological  philosophy.  It  is  to  be  absolutely  condemned,  as  it 
fails  to  give  us  any  idea  of  the  true  nature  of  any  disease.  It  de- 
scribes a  phenomenon  common  to  almost  any  irritative  disturbance  of 
an  animal  organism;  hence,  the  sooner  wre  drop  the  word  "fever"  as 
indicative  of  anything  specific  in  any  given  disease  the  better  it  will  be 
for  our  reputation  as  philosophical  thinkers  and  writers. 

In  this  sense,  then,  I  propose  that  this  disease  be  hereafter  spoken 
of  as  the  Southern  Cattle  Plague  of  the  United  States. 

*  Literature  :  Transactions  of  the  New  York  State  Agricultural  Society,  1867,  Vol.  2.    Reports 
of  the  Dept.  of  Agriculture,  Diseases  of  Cattle  inthe  U.  S.,  1871;  do.,  1S80-81.  1883,  1884,  1885. 
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Definition. 

Although  we  shall  have  to  refer  to  this  subject  in  dttail  in  consid- 
ering the  nature  of  the  southern  cattle  plague,  still  it  may  be  well  to 
notice  it  briefly  at  this  point. 

First,  we  will  consider  the  ideas  of  our  predecessors  in  this  field  of 
investigation. 

Gamgee  says  :  "  The  splenic  or  periodic  fever,  commonly  known  as 
Texas  fever,  Spanish  fever,  or  cattle  fever,  is  a  disease  peculiar  to 
the  ox  tribe,  which  has  never  been  described  as  attacking  southern 
cattle,  and  which  occurs  in  a  more  or  less  latent  form  among  them. 
It  is,  so  far  as  we  have  ascertained,  incapable  of  communication  by 
the  simple  contact  of  sick  with  healthy  animals ;  and,  in  the  strict 
sense  of  the  term,  is  neither  contagious  nor  infectious."  Report  1871, 
p.  84. 

More  illogical  and  absurd  contradictions  than  the  above  could  not 
possibly  emanate  from  the  merest  novice  upon  disease. 

If  any  disease  "  occurs  in  a  more  or  less  latent  form,"  it  certainly 
cannot  be  described  as  "  not  attacking"  any  class  of  animals;  the  very 
statement  that  it  "occurs  in  a  latent  form"  is  admitting  that  it  does 
occur.  There  is  scarcely  a  contagious  or  infectious  disease  afflicting^ 
animal  life  which  does  not  occasionally  occur  in  such  a  "latent"  form, 
and  since  outbreaks  are  especially  characterized  by  appearing  in  such 
a  "  latent "  form,  the  reasons  of  which  in  every  case  are  beyond  our 
present  knowledge,  but  plain  enough  to  be  seen  in  regard  to  the 
southern  cattle  plague,  as  will  be  shown  elsewhere. 

Again,  Gamgee  tells  us  that,  "  in  the  strict  sense  of  the  terms,  it  is 
neither  contagious  nor  infectious."  Then  what  in  the  name  of  common 
sense  and  logical  reasoning  is  it? 

Immediately  after  saying  that,  he  says :  "  It  is  an  enzootic  disorder." 

We  would  ask  any  student  in  medicine  if  he  did  not  under- 
stand that  by  a  disease  being  an  "  enzootic  disorder,"  it  was  either  a 
contagious  or  infectious  disease,  the  outbreak  of  which  was  limited  to 
a  small  extent  of  territory? 

But  Gamgee  himself  gives  such  positive  testimony  that  the  disease 
"in  the  strictest  sense  of  the  terms,"  must  be  either  contagious  or  in- 
fectious, that  one  is  at  a  complete  loss  to  know  what  the  man  was 
thinking  about  when  he  wrote  that  "  it  is  neither  contagious  nor  in- 
fectious." 
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In  one  place  he  quotes  a  gentleman  as  saying  : 

"  Talk  to  a  Missourian  about  moderation  when  a  drove  of  Texas 
cattle  is  coming,  and  he  will  call  you  a  fool,  while  he  coolly  loads  his 
gun  and  joins  his  neighbors  ;  and  they  intend  no  scare,  either."  Ibid.,, 
p.  82. 

"  In  Texas,  cattle  of  all  ages  are  afflicted  with  the  malady  in  a  some- 
what latent  and  mild  form."     p.  25. 

"The  period  of  incubation  is  generally  five  or  six  weeks."     Ibid. 

"Animals  recover,  especially  in  the  South,  but  the  communicated 
disorder  among  northern  stock  is  very  fatal."     Ibid. 

"It  is  evident  that  a  large  herd,  traveling  from  the  region  where 
Texas  fever  is  propagated,  carries  not  only  the  active  cause  of  such 
propagation  in  the  systems  of  the  animals  composing  it,  but  the  evi- 
dence of  a  specific  disease  induced,  which  remains  for  an  indefinite 
time  latent  and  unobserved."     Ibid.,  p.  87. 

"  It  is  proved  that  the  animals  (southern  cattle)  may  simply  pass 
leisurely  over  a  road  or  prairie,  feeding  as  they  move  along,  and  with- 
out remaining  for  any  length  of  time  on  any  portion  of  the  ground 
they  traverse,  leave  behind  them  sufficient  poison  to  destroy  all  or 
nearly  all  the  cattle  (northern)  which  continue  to  feed  upon  it."  Ibid., 
p.  88. 

Further  quotations  need  not  be  made  to  show  that  Mr.  John  Gam- 
gee  did  not  know  what  he  was  writing  about  when  he  said  that  this 
disease  was  "  neither  contagious  nor  infectious,"  for  everybody  who 
knows  anything  knows  that  diseases  which  have  a  definite  period  of 
incubation — that  diseases  which  call  men  out  with  shot-guns  to  pre- 
vent loss  in  their  own  stock — that  diseases  which  are  transported  over 
a  country  by  individuals,  whether  in  a  latent  or  manifestly  diseased 
form,  must  of  necessity  be  either  contagious  or  infectious  in  the  very- 
strictest  sense. 

Mr.  D.  E.  Salmon  does  not  exactly  tell  us  what  he  considers  this 
disease  to  be,  but  he  is  certainly  as  full  of  contradictions  and  uncer- 
tainty as  to  its  nature  as  Mr.  Gamgee.     He  says  : 

"  It  was  only  contracted  from  infected  grounds ;  sick  animals  seldom 
if  ever  spread  the  contagion;  a  fence  was  sufficient  to  arrest  the  dis- 
ease."    Report  1883,  p.  29. 

Who  ever  heard  of  a  contagious  disease  acting  in  any  such  manner 
as  that?  Who  ever  heard  that  animals  sick  with  a  contagious  disease 
"  seldom  if  ever  spread  the  contagion,"  when  the  fact  is  that  that  is 
the  chief  way  by  which  contagious  diseases  are  spread  ? 

As  will  be  shown  in  future  remarks,  the  only  logical  conclusion  as 
to  this  disease  is,  that  it  is  an  Extra-Organismal-Infectious-Septiccemia. 
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Geograppiical  Distribution  of  the  Southern  Cattle 

Plague. 

So  far  as  is  known  to  us  in  the  United  States  this  bovine  pest  is 
peculiarly  an  American  disease.  It  is  more,  it  is  a  disease  which  finds 
its  original  development  in  a  limited  portion  of  the  United  States, 
and  especially  of  those  of  our  southern  states  and  the  lowland  por- 
tions of  the  same  which  border  upon  the  Gulf  of  Mexico  on  the  one 
hand  and  our  Southern  Atlantic  ocean  on  the  other.  Whether  or  not 
the  disease  exists  in  similar  localities  in  Mexico,  Central  and  South 
America,  that  is  in  the  lowlands  of  those  states  bordering  on  the 
sea  coast,  is  a  matter  upon  which  no  data  can  be  found ;  but  it  would 
seem  natural  that  if  northern  cattle  were  imported  into  those  countries 
they  would  be  liable  to  encounter  the  same  danger. 

The  disease  is  not  known  to  exist  in  any  part  of  Europe,  Asia,  or 
Africa,  but  that  is  not  saying  it  does  not.  There  has  lately  appeared 
a  short  and  very  unsatisfactory  description  of  a  disease  among  cattle 
in  Italy,  which  is  of  sufficiently  suggestive  value  to  warrant  its  intro- 
duction here,  as  it  looks  very  much  as  if  the  disease  mentioned  were 
this  plague  or  a  near  relative.  It  is  to  be  found  in  the  "Veterinary 
Journal"  (London),  Vol.  XXV.  (1887),  p.  422,  and  is  entitled, 
'Study  of  a  Bacillus  Causing  Nephritis  in  the  Ox,"  by  Professor  S. 
Rivolta. 

"  This  disease  has  been  observed  as  an  enzootic  in  the  Roman  Cam- 
pagna  during  the  summer,  particularly  in  pure  bred  Swiss  and  Dutch 
cows  that  have  been  recently  imported. 

"  Professor  Vogliata  recognized  this  disease  as  what  has  been  de- 
scribed  by  Metoxa  as  '  ataxo-dynamic  nervous  fever,"  by  others  as 
4 pernicious  fever'  and  'hematuria,"  with  the  following  symptoms: 

"At  the  first  onset,  elevation  of  temperature  to  39-40°  C,  the 
urine  turning  to  a  dark  red  color  with'  a  greenish  tinge  through  it. 
The  animal  becomes  dull,  the  coat  stands  upon  end,  the  eyes  are  sunken, 
the  mucous  membrane  tinged  with  yellow,  arid  the  faeces  hard.  Mo- 
tion is  difficult,  the  hind  limbs  being  moved  with  difficulty.  A  little 
later  rumination  ceases  and  the  temperature  rises  to  41°  C.  The 
urine  becomes  coffee  colored,  and  muscular  spasms  set  in,  the  pulse 
being  very  quick.  The  temperature  then  rises  even  higher  and  then 
descends,  the  animal  dying  without  convulsions. 

"After  death  the  blood  is  found  black  and  fluid  as  in  anthrax,  the 
liver  yellow  and  engorged  with  blood ;  the  spleen  tumefied  and  nod- 
ulated on  its  surface,  and  the  bladder  distended  with  bloody  urine. 
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The  luugs  show  sub-pleural  hemorrhagic  patches  and  the  endocardium 
petechias." 

Before  giving  the  remarks  upon  the  micro-organism  found  by 
Rivolta,  it  may  be  well  to  call  attention  to  the  resemblances  between 
this  disease  and  the  southern  cattle  plague  of  the  United  States. 

Whether  the  fault  of  the  translator  or  the  original  observer,  it  will 
be  seen  that  the  microscopical  notes  are  very  meagre  indeed.  In  fact, 
though  described  as  a  "nephritis,"  still  we  have  no  description 
whatever  of  the  appearance  of,  and  lesions  in,  the  kidneys.  On  the 
other  hand,  here  we  have  a  disease  apparently  peculiar  to  cattle,  occur- 
ring in  about  the  same  latitude  and  under  the  about  the  same  telluric 
conditions,  and  above  all  in  imported  cattle  from  a  northern  latitude, 
exactly  as  occurs  in  the  American  cattle  pestilence;  but  on  the  other 
hand  we  miss  any  allusion  to  the  deportment  of  the  cattle  native  to  the 
district  in  which  the  disease  appears  as  an  enzootic.  Again,  while  there 
is  nothing  specific  or  pathognomonic  in  the  symptoms  of  this  disease, 
as  described,  any  more  than  there  is  in  the  southern  cattle  plague 
of  this  country,  for  the  bloody  urine  is  not  peculiar  to  either,  occurring 
as  it  does  in  anthrax  and  from  other  causes,  still  the  symptoms  de- 
scribed could  answer  as  well  for  the  American  as  the  Italian  pestilence. 
The  same  is  true  as  to  the  pathological  lesions  quoted,  especially  as 
to  the  condition  of  the  liver,  which  bears  the  greatest  resemblance  to 
Texas  fever,  as  well  as  the  spleen,  which  is  not  pathognomonic  to 
either  disease.  It  would  have  been  of  great  comparative  value  had  the 
condition  of  the  intestines  and  lymph-glands  been  also  mentioned. 
The  constipation  noted  is  also  a  peculiar  characteristic  of  the  cattle 
pest  in  this  country. 

As  to  the  micro-organism  discovered  by  Rivolta,  the  description  is 
also  so  meagre,  in  the  article  at  command,  as  to  be  almost  valueless 
for  comparison,  as  all  it  amounts  to  is  the  assertion  that  a  "short  fine 
bacillus"  was  found,  but  no  description  of  the  morpho-  or  biological 
phenomena  of  the  germ  is  given.  However,  we  will  let  the  original 
remarks  follow : 

"  Professor  Rivolta  discovered  a  short  fine  bacillus  in  the  blood,  dif- 
fering from  that  of  charbon  (anthrax)  under  the  microscope,  but  not  in 
preparations  made  with  the  pulp  of  the  spleen  ('?  B.).  Sections  of  the 
kidney  showed  sub-acute  interstitial  nephritis,  as  well  as  the  bacillus 
found  in  the  blood,  which  was  demonstrated  by  Gramm's  method. 
They  were  present  isolated,  and  united  in  twos  and  threes,  straight, 
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curved,  and  bent  at  an  angle,  with  an  imperfect  segmentation.  Their 
length  varied  from  10200  to  yoVo  anc^  their  breadth  ywq~q  0I"a  millimeter. 
These  bacilli  were  never  found  in  the  spleen  or  other  parenchymatous 
glands,  although  their  presence  in  the  blood  would  indicate  their 
existence  in  these  organs." 

(Although  I  would  not  dare  to  speak  dogmatically  upon  the  sub- 
ject, it  is  also  a  singularly  corresponding  incident  that  in  our  southern 
cattle  plague  I  have  been  invariably  unsuccessful  in  getting  cultures 
of  the  germ  from  the  splenic  pulp,  though  the  blood  was  replete  in 
them,  but  found  the  liver  and  kidneys  the  organs  par  excellence  for  that 
purpose. — B.) 

The  article  continues : 

"Inoculations  on  the  rabbit  and  pig  had  no  results,  neither  had 
they  in  those  that  were  made  on  cattle,  and  the  author  arrives  at  the 
conclusion  that  results  are  only  obtained  in  animals  previously 
disposed." 

(If  the  disease  is  our  southern  cattle  plague,  or  one  of  the  same 
class,  it  is  not  surprising  that  the  results  were  negative  in  cattle  native 
to  the  Roman  Campagna.  The  same  would  be  the  case  in  those  from 
or  in  an  infected  southern  district  in  this  country. — B.) 

The  conclusions  Rivolta  arrived  at  are : 

"1.  That  a  sub-acute  interstitial  nephritis  exists  in  cattle,  due  to 
a  specific  bacillus. 

"2.  That  this  disease,  with  its  accompanying  hematuria  and 
hemoglobinuria,  causes  obstruction  in  the  Omasum.     ( ! ! !?  B.) 

"?>.  Many  bacilli  colored  with  gentian  violet  show  their  proto- 
pla  m  In  a  small  round  mass." 

(I  take  this  to  mean  something  corresponding  to  the  pole-ends  of 
the  germs  of  our  southern  cattle  plague,  and  that  the  imperfect 
segmentation  may  have  reference  to  the  "belted"  appearance  caused 
by  the  non-coloring  substance.  This  is  all  an  hypothesis,  waiting 
further  confirmation. — B.) 

"4.  In  the  kidneys  they  multiply  by  division  and  are  transported 
by  means  of  the  lymphatics  and  blood  vessels. 

"5.  The  majority  of  the  short  bacilli  appear  to  have  their  habitat 
in  the  lymphatics." 

(Above  it  has  been  said  "they  never  are  found  in  the  spleen  or 
other  parenchymatous  organs."  We  would  ask  what  are  lymph-glands 
but  "parenchymatous  organs"? — B.) 

"  6.  The  bacillus,  from  its  irritative  action  on  the  kidneys,  Rivolta 
has  named  the  "bacillus  nephritis  bovis." 


Southern   Cattle  Plague  and    Yellow  Fever.  7 

(A  most  improper  nomenclature,  as  it  gives  us  no  idea  of  the  true 
nature  of  the  disease,  and  even  from  the  description  given  it  is  evident 
that  the  renal  lesions  are  not  the  essential  ones  of  the  disease,  but 
rather  those  of  the  blood,  and  that  the  disease  is  also  a  septicemia. 
-B.) 

Some  European  authorities  have  been  led  to  think  that  the  disease 
was  the  European  rinderpest,  but  that  question  does  not  need  to  be 
argued,  as  that  disease  is  not  a  climatic  disease ;  nor  does  it  die  out 
under  the  protracted  influence  of  freezing ;  nor  do  fences  keep  it  off 
from  susceptible  cattle;  in  fact  the  rinderpest  is  a  contagious,  while 
our  southern  cattle  plague  is  an  infectious  disease  in  optima  forma. 

This  disease  again  assumes  a  peculiar  interest  from  the  standpoint 
of  comparative  etio-pathology,  in  that  it  occurs  in  the  United  States, 
in  the  same  latitudes,  and  under  almost  if  not  the  same  climatic  and 
telluric  conditions  as  does  the  yellow  fever  in  man,  and  in  many 
other  ways  bears  a  very  close  resemblance  to  it. 

Being  a  disease  the  primary  development  of  which  is  dependent 
upon  certain  known,  or  ascertainable,  climatic  and  telluric  conditions, 
it  is  essentially  a  local  disease,  and  in  general  these  dangerous  parts  of 
our  country  have  become  pretty  well  known;  it  is,  however,  very 
evident  that,  to  our  better  knowledge  of  its  origin  and  to  elucidate 
more  conformable  regulations  for  the  movement  of  southern  cattle 
and  the  prevention  of  the  disease  in  the  North,  the  most  exact  and 
detailed  study  of  such  localities  is  an  obligation  resting,  not  only 
upon  our  general  government,  but  those  of  our  southern  states,  in 
order  that  the  greatest  latitude  possible,  with  safety,  may  exist  in 
connection  with  the  development  of  our  live  stock  (bovine)  interests, 
especially  as  they  bear  the  closest  relations  to  our  public  health  as 
the  means  of  supply  for  our  chief  (or  perhaps  better,  favorite)  article 
of  animal  food. 

As  has  been  shown  in  the  brief  historical  sketch  previously  given, 
our  Agricultural  Department  at  Washington  made  a  very  good 
beginning  in  the  study  of  this  disease  in  the  years  1869  and  '70,  but, 
while  some  attention  has  been  given  to  it  since,  still  it  has  not  received 
the  notice  that  its  importance  deserves,  though  some  new  evidence  has 
been  gained  as  to  its  extent  over  the  country.  It  is  to  the  disgrace  of 
the  governments  of  those  states,  especially  that  of  Texas,  in  which  it 
primarily   originates,   that   no   proper   steps    have    ever    been  taken 
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towards  its  scientific  investigation,  important  as  the  disease  is  to  the 
grazing  interests  of  those  states  which  are  largely  dependent  upon 
the  northern  states  for  a  market  for  their  food-prodncing  animals. 
In  fact,  as  will  be  shown,  it  has  been,  and  is  still,  largely  the  policy 
of  those  states  to  deny  not  only  the  existence  of  the  southern  cattle 
plague  in  their  cattle,  but  even  to  deny  the  possibility  of  the 
outbreaks  of  any  such  disease  in  northern  cattle  being  in  anyway 
connected  with  cattle  from  their  respective  states,  especially  Texas; 
notwithstanding  the  immense  amount  of  costly  experiences,  of  the 
most  positive  and  incontrovertible  character,  which  northern  cattle 
growers  have  undergone  from  year  to  year  for  a  long  series  of  years. 

The  later  work  of  the  United  States  Department  of  Agriculture 
has  been  in  the  direction  of  fixing  the  amount  of  territory  covered  by 
this  disease  in  its  permanent  and  original  development. 

From  the  annual  report  of  that  department  for  the  year  1883,  the 
following  quotations  have  been  taken  : 

"The  permanent  home  of  Texas  fever  was  formerly  believed  to 
be  confined  to  the  Atlantic  coast,  south  of  North  Carolina,  and  the 
Gulf  coast  from  Florida  to  Texas.  Having,  in  former  reports,  given 
many  facts  tending  to  show  that  a  part  of  Virginia,  nearly  all  of 
North  Carolina  east  of  the  Blue  Ridge,  and  the  greater  parts  of  the 
states  of  Georgia,  Alabama,  Mississippi,  and  Louisiana  were  long 
since  overrun  with  this  plague,  it  is  proposed  to  call  it  the  southern 
cattle  fever."     p.  19. 

Evidence  seems  also  to  have  been  collected  tending  to  show  that 
the 

TERRITORY  OF  PERMANENT  INFECTION 

is  gradually  extending  in  a  northerly  direction,  as  may  be  seen  from 
the  succeeding  remarks  : 

"  It  has  been  demonstrated,  beyond  any  possibility  of  successful 
contradiction,  that  the  district  permanently  infected  by  Texas  fever 
is  being  continually  enlarged  by  the  advance  of  the  infection  towards 
the  north,     p.  81. 

Again,  this  report  says  upon  the  "Rate  of  advance  of  the  infected 
district: " 

"In  collecting  other  facts  with  regard  to  Texas  fever,  Ave  have 
endeavored  to  obtain  data  which  would  enable  us  to  determine  the 
rapidity  with  which  it  is  advancing  and  the  time  which  it  will  require, 
in  the  future,  to  gain  a  certain  distance.     The  evidence  bearing  upon 
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this  point  is  still  very  insufficient,  but  it  is  not  without  considerable 
value.  It  certainly  gives  us  a  more  definite  idea  of  the  matter  than 
we  ever  had  before.  The  most  rapid  progress,  for  a  long  series  of 
years,  has  been  made  in  North  Carolina  in  the  extension  of  the  disease 
from  east  to  west." 

"  About  fifty  years  ago,  as  would  appear  from  the  laws  enacted  at 
that  time,  the  border  line  of  the  infected  district  was  somewhere  east 
of  Raleigh,  where  the  character  of  the  timber  changes,  and  the  long 
leafed  pine  appears.  This  line  is  now  at  the  Blue  Ridge  mountains, 
a  distance  ot  at  least  two  hundred  miles,  or  an  average  of  four  miles 
a  year." 

"In  Habersham  county,  Georgia,  there  appears  to  have  been  an 
advance  of  about  twenty  miles  in  the  course  of  ten  years.  In 
Franklin  county,  Virginia,  it  has  advanced  twelve  miles  in  three- 
years,  or  four  miles  a  year.  In  certain  parts  of  Henry  county, 
Va.,  the  progress  has  been  rather  over  three  miles  a  year  for  the  past 
two  or  three  years.  In  Halifax  county  it  does  not  seem  to  have 
advanced  more  than  twenty  miles  in  sixty  years  ;  in  Campbell  county 
the  advance  has  been  but  ten  miles  in  fifty  years,  while  in  Buckingham 
county  there  seems  to  have  been  scarcely  any  new  territory  covered 
for  the  last  fifty  years."     pp.  42  and  43. 

Accepting  these  statements  as  approximately  correct,  they  show  a 
most  valuable  line  of  research  which  should  be  kept  up  annually,  not 
only  by  our  National  Agricultural  Department  but  by  that  of  every 
state  in  the  suspicious  parts  of  the  country.  This  is  especially  true  of 
the  south-western  states  and  territories  which  are  depended  upon  to- 
supply  a  large  proportion  of  the  feeding  cattle  for  the  more  north-west 
and  corn  growing  states.  In  this  regard  there  is  far  too  much  laxity 
on  the  part  of  the  respective  state  governments.  They  seem  to 
assume  that  it  is  all  right  for  them  to  leave  this  kind  of  work  tc* 
the  National  Agricultural  Department  and  do  nothing  themselves, 
whereas  each  state  should  do  all  it  possibly  can.  and  act  as  if  thft 
welfare  of  the  whole  country  depended  upon  the  character  of  the. 
investigating  work  done  within  their  own  borders. 

But  little  of  value  is  ever  done,  where  everybody  waits  for  some 
one  else  to  begin  to  do  it,  as  has  been  the  case  with  regard  to  the 
study  of  our  animal  diseases  and  taking  proper  measures  looking  to 
the  better  protection  of  our  great  live  stock  interests. 

Some  good  results  may  yet  come  from  the  stations  inaugurated 
under  the  so-called  "  Hatch  Bill,"  but  only  where  the  authorities 
are  wTise  enough  to  concentrate  their  facilities  upon  some  one  great 
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interest,  instead  of  wasting  their  money  in  petty  salaries,  or  equally 
petty  experimenting,  as  has  too  often  been  the  case  heretofore,  result- 
ing in  a  sheer  waste  of  money  with  no  adequate  results. 

EXTENSION    IN    SOME    STATES. 

Tennessee. 

According  to  the  Report  of  the  Department  of  Agriculture  for 
1884,  the  state  of  Tennessee  is  also  gradually  becoming  permanently 
infected,  the  disease  extending  from  the  southern  toward  the  northern 
part  of  the  state.  "  Even  the  mountainous  countries  in  the  south- 
eastern part  of  the  state  have  been  invaded." 

Kansas. 

Hon.  T.  J.  Shepler  reports : 

"That  a  prominent  stockman  from  Montana  assured  him,  last 
spring,  that  cattle  coming  from  Kansas  would  transmit  the  Texas 
Fever  to  their  cattle  in  the  most  malignant  and  fatal  form."  Report 
1884,  p.  409. 

Arkansas. 

"  It  would  appear  that  the  northern  line  of  infection  leaves  the 
Mississippi  river  at  or  about  the  southern  boundary  line  of  Missis- 
sippi county.  This  is  very  nearly  opposite  the  point  in  Tennessee,  on 
the  Mississippi  river,  to  which  the  boundary  line  of  the  infected  dis- 
trict was  traced  in  that  state.  Going  westward  this  line  would  appear 
to  follow  the  southern  boundary  line  of  Poinsett  county,  crossing 
Jackson  and  Independent  counties,  going  a  few  miles  north  to  Bates- 
ville,  and  then  proceeds  westward  through  Stone  and  Searcy  counties, 
leaving  Mountain  View  and  Marshall  a  few  miles  to  the  south.  It 
then  takes  a  more  decided  north-western  direction,  crossing  Newton 
and  Carroll  counties  to  Eureka,  and  is  then  directed  westward  to  Ben- 
tonville,  and  from  this  town  goes  to  the  extreme  north-west  corner  of 
the  state."     Report  1885,  p.  248. 

Indian  Territory. 

"  Sufficient  observations  of  a  definite  nature  have  been  recorded,  how- 
ever, to  show  that  the  line  of  infection  continues  in  a  north-westerly 
direction  from  the  north-west  corner  of  the  state  of  Arkansas  until  it 
reaches  to  within  12  or  15  miles  of  the  Kansas  state  line,  at  a  point 
south  of  Chetopa.  Its  direction  is  then  westward  across  the  Cherokee 
country  and  nearly  halfway  across  the  Osage  country.     It  then  takes 
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a  south-westerly  direction  to  the  Texas  line,  crossing  the  country  of 
the  Kiowas,  Comanches,  and  Apaches."     Report  1885,  p.  249. 

Texas. 

"Different  organizations  of  stockmen  and  different  individuals 
have  different  ideas  as  to  the  location  of  the  infected  district  in  this 
state.  It  is  evident  that  a  definite  line  cannot  be  traced  from  such 
information  as  this.  The  only  way  to  draw  a  definite  and  safe  line 
of  demarkation  is  to  consider  the  definite  observations  of  stockmen  as 
to  the  effect  of  moving  cattle  from  one  given  part  of  the  state  or  of  the 
country  to  another  given  point.  When  a  large  number  of  such  ob- 
servations are  collected  then  we  have  reliable  data  upon  which  to  found 
an  opinion  that  cannot  but  be  in  accordance  with  the  fact.  Believing 
this  to  be  true,  a  line  has  been  drawn  from  the  Red  to  the  Rio  Grande 
rivers  in  such  a  position  that  it  may  be  assumed  that  all  the  country 
west  and  north-west  of  that  line  is  free  from  any  permanent  infec- 
tion, and  the  native  cattle  from  it  may  be  safely  taken  to  any  part  of 
the  country  without  disseminating  the  inficiens  of  southern  fever. 
This  line  must  therefore  be  considered  as  a  preliminary  line,  based 
upon  such  positive  information  as  has  been  possible  to  collect,  and  is 
subject  to  revision  and  change  according  to  investigations  which  may 
be  made  in  the  future. 

"  The  counties  most  likely  to  be  uninfected,  according  to  leading 
stockmen  of  Texas,  are  Shackelford,  Callahan,  Taylor,  Runnels, 
Coleman,  Poncho,  McCulloch,  San  Saba,  Mason,  Llano,  Gillespie, 
and  perhaps  others  which  are  of  a  more  or  less  mountainous  char- 
acter."    Ibid.,  p.  273. 

It  has  been  previously  said  that  many  Texas  cattle  men  deny  the 
existence  of  any  such  disease  as  the  so-called  Texas  fever  among 
native  stock.  A  few  examples  of  their  assertion  may  not  be  unin- 
teresting.    One  party  writes  : 

"  Our  opinion  is,  that  the  Texas  fever  is  unknown  in  our  native 
Texas  cattle,  and  we  do  not  believe  they  are  capable  of  imparting  a 
disease  they  do  not  have."     Ibid.,  p.  255. 

Others  contradict  the  above  assertion. 

A  gentleman  from  Gainsville,  Texas,  says  : 

"  There  have  been  no  cattle  turned  in  our  range  from  southern  or 
south-western  Texas,  but  will  say  that  we  lost  cattle  in  1883  from 
driving  on  the  trail  behind  southern  Texas  cattle,  and  from  contact 
with  them,  with  the  disease  known  as  Texas  fever." 

Another : 

"Will  not  allow  cattle  (southern  Texas)  to  mix  with  his  herd 
without  a  thirty  days'  quarantine  of  all  cattle  from  a  lower  altitude 
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than  1000  feet  above  sea  level.  So  far  as  my  observation  has  gone 
Texas  fever  is  confined  to  cattle  in  the  extreme  southern  part  of 
the  State."     Ibid.,  p.  259. 

With  regard  to  Texas  fever  in  Texas  I  have  a  very  interesting 
letter  from  a  veterinarian  whom  I  know  well,  and  in  whom  I  have 
much  confidence.       Under  date  of  Sept.  12th,  1887,  he  writes  : 

"  We  have  here,  in  Texas,  the  same  disease  that  you  call  '  Texas 
fever'  in  the  north  ;  though  many  of  the  so-called  veterinarians  here 
say  that  'there  is  no  such  thing  here.'  That  is  nonsense!  We  have 
also  much  anthrax,  but  the  cattle  men  do  not  seem  to  know  it.  The 
cow  and  horse  doctors  are  mostly  Mexicans  or  cow  boys,  who  perform 
the  most  wonderful  cures  if  one  could  believe  half  that  they  tell.  I 
have  seen  much  Texas  fever  within  a  few  months ;  the  cattle  men 
called  it  'milt  fever'  in  the  prairie  districts,  and  the  same  disease 
on  the  highlands  is  known  as  'Mountain  fever.'  The  ignorance 
and  confusion  with  regard  to  animal  diseases  is  simply  horrible  in 
this  part  of  the  country." 

History. 

The  historical  extension  of  any  such  devastating  animal  disease  as 
the  Texas  or  southern  cattle  plague  of  the  United  States  cannot  be 
without  interest  to  every  breeder  and  owner  of  bovine  animals,  but 
also  to  the  entire  veterinary  profession  of  the  world.  All  that  is  at  pres- 
ent known  about  this  disease  is  to  be  culled  from  the  various  reports 
of  the  United  States  Department  of  Agriculture,  and  it  is  to  them 
that  we  must  turn  for  information  connected  with  its  history  and  ex- 
tension. Our  first  knowledge  of  the  subject  is  to  be  gained  from  the 
report  of  1871,  and  as  no  other  work  refers  to  the  part  this 
disease  has  played  in  the  historical  development  of  our  country,  the 
writer  must  be  pardoned  if  he  offers  a  verbatim  copy  of  the  same 
from  that  report,  especially  as  there  is  not  sufficient  material  of  the 
same  nature  in  the  later  reports  which  would  justify  the  labor  of  at- 
tempting a  historical  compilation  of  the  facts.  This  is  all  the  more 
pardonable  as  the  report  in  question  is  very  rare  and  almost  "  out  of 
print,"  as  the  booksellers  say.  Hence  a  reprint  of  this  portion  of  it 
cannot  be  without  interest,  and  it  is  to  be  hoped  of  some  value  as 
well.     It  is  as  follows  : 

"  Two  years  prior  to  the  initiation  of  the  series  of  investigations 
chronicled  in  the  preceding  pages  (of  this  report)  and  long  before  the 
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public  mind  of  the  Atlantic  states  was  aroused,  to  the  dangers  of  the 
summer  transportation  of  cattle  fresh  from  the  plains  of  the  Gull  states, 
there  was  undertaken  a  systematic  investigation  of  the  facts  stated  ami 
reiterated  by  reliable  farmers  in  the  track  of  Texas  cattle  migration, 
stoutly  denied  by  Texans,  referred  by  drovers  to  every  cause  but  their 
own  cattle,  and  faintly  believed  or  mildly  doubted  by  the  people,  and 
even  by  the  papers  of  the  East.  Some  affected  to  regard  the  reports  from 
Kentucky,  Missouri,  and  Kansas  as  mild  exaggerations  of  the  truth, 
or  fabrications  in  extenuation  of  controversies  and  violence  begotten 
of  encroachments  upon  the  ranges  of  the  cattle  growers  of  the  border. 
But  the  reports  were  too  general  and  the  statements  too  direct  and 
fortified  by  substantiations  too  strong  to  be  wholly  ignored.  Besides, 
they  had  been  repeated  year  after  year  since  the  introduction  of  south- 
ern cattle  in  the  north,  not  only  in  those  states,  but  in  the  more  east- 
ern states  of  similar  latitudes  or  climatic  conditions.  The  drovers  of 
Florida  and  Georgia,  in  the  past  generation,  had  witnessed  similar 
results  from  the  movement  of  coast  cattle ;  and  indeed  the  disease 
characterized  in  the  preceding  report  as  Texas  fever  can  be  distinctly 
traced  back  into  the  eighteenth  century. 

"It  has  been  in  existence  ever  since  cattle  were  first  driven  from 
the  country  bordering  on  the  coast  of  the  Mexican  gulf  to  the  upland 
regions  to  the  northward,  wherever  cattle  were  present  on  the  line  of 
march  to  receive  the  infection.* 

"  The  existence  of  this  disease,  proven  by  adequate  testimony  from 
many  places  and  through  a  long  period  of  time,  was  still  either  posi- 
tively unknown  or  practically  ignored  by  agriculturalists  at  a  distance 
from  the  places  of  its  prevalence  ;  so  that,  on  the  inroduction  of  Texas 
and  Cherokee  cattle,  through  the  swift  intervention  of  steam  by  river 
and  by  rail  into  the  heart  of  the  Ohio  valley,  the  results  hitherto  in- 
variably occurring  among  Kansas  or  Missouri  stock  now  visited  with 
equal  severity  the  cattle  of  Illinois  and  Indiana,  and  forthwith  the 
doubt  and  indifference  with  which  a  distant  calamity  wTas  regarded 
were  exchanged  for  apprehension  and  alarm,  which  spread  rapidly 
eastward,  awakening  the  anxiety  of  stock  owners,  arousing  to  action 
city  boards  of  health  and  causing  panic  among  purchasers  of  meats. 
Even  agricultural  editors,  ignorant  of  the  real  character  of  the  dis- 
ease, wrote  of  the  probabilities  of  its  dissemination  from  farm  to  farm 
like  the  virus  of  rinderpest,  a  result  of  which  no   fears  could    have 

*  The  above  remarks  have  no  reference  to  the  history  of  this  disease  in  its  native  clime,  but 
only  to  the  period  when  attention  was  first  called  to  its  extension  to  other  localities  by  means 
of  cattle  from  its  native  heaths.  It  is  highly  probable  that  its  specific  cause  has  existed  in  our 
southern  states  for  centuries  before  we  had  any  idea  of  its  being  the  cause  of  a  specific  disease 
in  cattle.  The  same  is  true  of  the  yellow  fever.  If  the  Indians,  prior  to  the  English  settle- 
ment of  the  states,  ever  brought  with  them  in  their  northern  migrations  Spanish  or  Mexican 
cattle  which  were  native  to  or  had  been  acclimated  in  the  lowlands,  it  is  more  than  probable 
that  this  disease  was  communicated  to  the  cattle  of  the  higher  latitudes. 
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been  reasonably  entertained,  native  stock  having  the  disease  not  com- 
municating it  to  others."* 

By  referring  to  the  writer's  observations,  it  will  be  seen  that  the 
above  statement  is  incorrect,  and  that  both  Dr.  Ranch  and  the  metro- 
politan board  of  health  of  New  York  had  cited  cases  of  this  kind 
(1866)  long  before  this  report  was  published  (1871),  though,  as  we 
have  shown,  their  conclusions  must  have  been  erroneous.  It  was  left 
for  us,  in  Nebraska,  to  observe  the  first  undoubted  case  of  this  kind, 
and  to  prove  it  beyond  a  doubt,  as  well  as  to  show  why  such  second- 
ary infection  had  not  previously  occurred  in  the  history  of  the  disease. 
Were  this  not  so  the  southern  cattle  plague  of  our  country  would  be 
an  unheard-of  anomaly  among  the  diseases  of  the  world  ;  but,  given 
time  and  favorable  climatic  and  telluric  conditions,  this  disease  will  as 
certainly  be  extended  through  northern  cattle  to  other  northern  cattle 
as  swine  plague  to  swine,  or  anthrax  to  susceptible  animals  grazing 
on  infected  lands,  and  with  equal  certainty  to  the  infection  of  north- 
ern cattle  when  transported  to  the  native  heaths  of  this  disease 
in  our  southern  states. 

"  Yet  this  alarm,  notwithstanding  the  extravagance  of  its  manifes- 
tation, accomplished  good  results,  calling  public  attention  to  the 
abuses  in  cattle  transportation,  exciting  inquiry  which  resulted  in 
more  intelligent  views  of  the  subject,  and  promoting  legislative  action, 
protective  of  the  stock-growing  interests." 

"The  first  notice  of  this  disease  which  we  have  heen  enabled  to  find 
is  in  a  lecture  delivered  before  the  Philadelphia  Society  for  Promoting- 
Agriculture,  by  Dr.  James  Mease,  Nov.  3,  1814,  upon  the  diseases  of 
the  domestic  animals,  in  which  it  is  stated  that  cattle  of  a  certain  dis- 
trict in  South  Carolina  '  so  certainly  disease  all  others  with  which 
they  mix  in  their  progress  to  the  north  that  they  are  prohibted  by 
the  people  of  Virginia  from  passing  through  the  state.'  It  was  men- 
tioned as  a  singular  fact  that  the  South  Carolina  cattle  had  the  power 
of  infecting  others  with  which  they  associated,  while  they  themselves 
were  in  perfect  health  ;  and  also  that  cattle  from  Europe  or  the  inte- 
rior brought  to  the  vicinity  of  the  sea  were  attacked  with  a  disease 
which  generally  proved  fatal.  Dr.  Mease  corroborates  these  views 
from  personal  observation  in  Pennsylvania  in  1796.  Sept.  20, 1825, 
he  read  before  the  same  society  an  '  Account  of  a  Contagious  Disease 
Propagated  by  a  Drove  of  Southern  Cattle  in  Perfect  Health.' " 

*  To  this  remark  is  added  the  following  foot  note  :  "  No  iact  connected  with  the  Texas  cattle 
disease  is  more  firmly  established  than  this  :  among  all  the  records  of  its  ravages,  in  all  the 
years  of  its  history,  no  instance  of  a  secondary  generation  of  the  virus,  no  statement  of  its 
communication  from  a  sick  northern  animal  to  a  well  one  is  noted,  with  a  single  exception, 
which,  if  really  an  exception  at  all,  only  serves  to  establish  the  rule." 
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The  following  extract  is  given  : 

"Iii  the  month  of  August,  1796,  I  was  on  a  tour  for  the  recovery 
of  my  health,  and  having  called  at  Anderson's  ferry,  now  Marietta, 
in  Lancaster  county,  on  the  Susquehanna,  I  found  the  people  of  the 
house  in  great  distress  on  account  of  the  death  of  some  cattle  and 
sickness  of  others  which  had  occurred  in  a  few  days  after  a  drove  from 
the  South  had  left  the  place.  Upon  inquiry,  I  was  informed  that 
the  drover  merely  requested  permission  to  confine  his  cattle  for  one 
night  in  a  plowed  field,  and  I  was  assured  that  the  stock  of  Mr. 
Anderson  had  no  intercourse  with  the  drove,  which,  after  staying  all 
night,  pursued  their  journey  in  the  morning  to  Lancaster.  There 
several  head  were  disposed  of  to  different  persons,  and  in  every  instance 
I  was  informed  that  they  communicated  disease  to  the  stock  with 
which  they  mixed.  The  admission  of  a  single  head  was  enough  to 
give  rise  to  it.  As  the  drove  of  cattle  exhibited  no  mark  of  disease^ 
the  mystery  of  the  cause  was  inexplicable,  and  is  to  this  day.  They 
stopped  for  a  day  or  two  at  Downingtown,  thirty-two  miles  from 
Philadelphia,  and  soon  after  the  field  they  occupied  received  another 
drove,  which  consisted  of  two  hundred  and  sixty  head  which  had  been 
purchased  in  Maryland.  Sixty  of  this  drove  were  sold  near  Billet, 
Montgomery  county,  the  great  part  of  which  died,  and  others  sold  in 
different  places  also  died.  Part  of  the  South  Carolina  drove  were 
sold  at  Blue  Bell  tavern,  a  well-known  sale  place  for  cattle,  and  of 

these  forty-six  head  were  purchased  by  Mr. ,  who  then  rented 

the  meadows  on  State  Island,  and  were  mixed  with  about  two 
hundred  and  seventy  others.  In  about  four  days  after  the  southern 
cattle  had  been  turned  out  on  the  meadows  they  were  brought  up  to 
the  yard  round  the  barn,  to  be  branded,  when  they  were  returned  to 
the  pasture.  The  disease  first  appeared,  after  a  few  days,  among  the 
cows  in  a  field  near  the  barn,  and  which  were  regularly  milked  in  the 
yard  used  to  confine  the  southern  cattle  until  branded,  and  in  a  pair 
of  fine  work  oxen,  which  were  regularly  and  daily  fed  and  yoked  in 
the  same  yard.  Several  other  cattle  were  successively  attacked,  to 
the  number  of  at  least  twenty;  all  of  them,  except  one,  died.  All 
those  purchased  in  June  died.  My  advice  being  asked,  I  went  to 
the  field  where  several  cattle  lay  ill,  and  was  told  that  the  first  symp- 
toms Avere  loss  of  appetite  and  weakness  of  the  limbs,  amounting  to 
inability  to  stand;  when  they  fell  they  would  tremble  and  groan  vio- 
lently. I  saw  several  in  this  condition.  Some  discharged  bloody 
urine.  The  bowels  were  generally  very  costive.  Upon  being  opened, 
the  kidneys  were  found  inflamed  and  sometimes  in  a  state  of  suppur- 
ation, and  intestines  filled  with  hard  balls.  The  blood  was  in  a  state 
of  decomposition  and  did  not  coagulate.  None  of  the  southern  cattle 
died.  The  circumstance  of  the  cattle  from  a  certain  district  in  South 
Carolina  infecting  others  with  the  disease  above  alluded  to,  has  been 
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long  known,  but  the  precise  locality,  or  its  extent,  I  have  not  yet 
been  able  to  ascertain.  The  country  of  the  long-leafed  pine  is  said  to 
be  the  native  place  of  the  infection,  but  with  what  certainty  I  am 
unable  to  say. 

"Old  residents  of  the  Piedmont  region,  between  the  tide-water 
xireas  and  the  Bine  Ridge,  are  familiar  with  this  disease,  and  the  cattle 
drovers  who  have  brought  stock  from  the  country  of  the  long-leafed 
pine  to  a  greater  elevation  and  higher  latitudes,  testify  with  remark- 
able unity  to  the  constancy  of  its  appearance  and  the  uniformity  of  its 
prominent  characteristics. 

"  The  following  statement,  obtained  by  the  statistical  division  of 
the  Department  of  Agriculture,  April,  1867,  from  Mr.  J.  Wilkenson, 
of  Athens,  Georgia,  a  reliable  cattle  dealer  of  good  judgment  and 
great  experience,  embodies  the  essential  points  of  this  oft-repeated 
testimony : 

"'I  have  been  a  cattle  dealer  for  about  thirty  years,  and  in  that 
time  have  had  many  deaths  among  my  stock  by  this  disease,  and  have, 
in  consequence,  taken  some  notice,  meanwhile  endeavoring  to  learn 
its  causes  and  how  it  was  brought  about.  I  notice  that  cattle  scarcely 
ever  take  the  fever  if  let  remain  where  they  are  raised,  and  I  am  fully 
convinced  it  is  generally  brought  about  by  change  of  climate.  (tShould 
be  location  as  well.  B.)  For  instance,  you  take  cattle  from  the 
mountain  country  to  the  low  country,  and  they  will  take  the  fever  in 
s.  short  time  and  die,  but  their  disease  will  not  affect  the  cattle  raised 
there ;  but,  on  the  other  hand,  take  cattle  raised  in  what  we  call  the 
distempered  part  of  country,  that  is,  the  low  country,  from  warm 
latitudes  up  into  a  colder  one,  they  will  improve  all  the  time;  but, 
without  being  sick  themselves,  they  will  spread  the  fever  and  kill  the 
cattle  in  the  section  of  country  into  which  they  are  taken,  or  have 
stayed  long  enough  for  the  fever  to  leave  the  system.  How  it  is  that 
they  carry  the  disease  with  them  and  give  it  to  others  without  injury 
to  themselves,  is  a  mystery  I  am  not  able  to  solve,  and  will  leave  that 
to  be  discussed  by  the  Bureau  of  Investigation?'" 

During  the  war  of  the  Rebellion,  as  there  was  no  commercial 
intercourse  between  the  northern  and  southern  states,  it  was  but 
natural  that  there  were  no  outbreaks  of  the  southern  cattle  plague 
in  the  northern  states,  as  no  southern  cattle  were  imported,  hence  it  was 
not  until  the  year  1867  that  there  were  chronicled  any  new  outbreaks 
of  this  disease  in  the  northern  states,  when  quite  extensive  eruptions 
occurred  on  account  of  the  great  number  of  importations,  the  cattle 
being  very  cheap  in  the  south,  especially  in  Texas. 

The  Agricultural  Department  of  Washington,  as  well  as  several 
local  boards  referred  to  in  other  parts  of  this  treatise,  again  began  to 
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give  serious  attention  to  this  disease,  and  the  results  of  their  investi- 
gations demonstrated  the  truth  of  previous  information  and  the  tra- 
ditions of  the  earlier  cattle  trade  in  the  south,  showing  that  the 
disease,  as  hitherto,  only  developed  among  natives,  that  is,  northern 
cattle,  upon  the  importation  or  arrival  of  Texas  cattle  in  southern 
Kansas  and  Missouri,  and  the  more  elevated  sections  of  Arkansas,  in 
parts  of  Tennessee,  southern  Kentucky,  North  Carolina,  and  the  hill 
lands  of  Georgia  and  South  Carolina.  It  was  not  reported  farther 
north  than  southern  Illinois,  and  its  existence  seemed  to  be  then 
unknown  in  Ohio,  Pennsylvania,  and  Maryland.  A  fact  suggestive 
of  its  climatic  origin  showed  its  existence  in  the  mountain  lands  of 
Georgia,  where  it  was  generated  by  the  presence  of  lowland  cattle 
that  had  scarcely  been  removed  a  distance  of  fifty  miles.  It  appeared 
that  cattle  driven  from  Texas  to  New  Orleans  did  not  communicate 
the  disease  to  Louisiana  cattle.  Nor  was  there  any  evidence  that  the 
cattle  of  any  lowland  section,  when  driven  to  another,  caused  an 
outbreak  of  the  disease.  A  marked  instance  was  reported  from 
Arkansas,  eight  hundred  Texas  cattle  having  been  driven  directly 
from  Texas  into  Mississippi  county,  in  1866,  where  they  remained 
and  mingled  safely  with  the  native  stock.  This  country  lies  in  a 
latitude  sufficiently  high  to  awaken  expectation  of  a  fatal  result  in 
such  migration ;  but  it  is  not  on  the  Mississippi,  in  a  miasmatic 
region. 

The  writer  of  the  above  fails  to  appreciate  the  fact  that  all  Texas 
cattle  are  not  the  bearers  of  the  inficiens  of  this  disease,  as  all  parts  of 
Texas  are  not  dangerous  by  any  means,  and  the  cattle,  in  the  above 
case,  may  have  come  from  a  part  of  Texas  where  the  disease  does  not 
prevail,  as  the  climatic  conditions  do  not  offer  favorable  factors  thereto. 

The  Texas  correspondents  (of  our  Agricultural  Department)  were 
indignant  in  their  comments  on  the  Texas  cattle  fever.  Many 
claimed  that  their  cattle  were  not  subject  to  any  prevailing  disease. 
One,  in  Collins  county,  admitted  that  cattle  brought  there  from  the 
North  are  liable  to  a  disease  similar  in  its  symptoms. 

There  is  no  doubt  that  the  cattle  from  Texas  are  thrifty  and  com- 
paratively (or  better,  apparently)  free' from  disease,  but  post-mortem 
examinations  in  Texas  and  at  the  abattoirs  of  northern  cities,  show 
enlargement  of  the  spleen  and  traces  of  former  derangements  of  the 
digestive  organs.  It  is  also  a  fact  that  the  annual  reports  upon  the 
condition  of  live  stock  to  the  Agricultural  Department,  from  the  mi- 
asmatic sections  of  the  country,  contain  accounts  of  fatal  "murrains" 
more  frequently  than  those  from  elevated  locations  and  higher  lati- 
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tudes.  "  Murrain "  was  reported,  in  the  returns  of  the  spring  of 
1867,  in  many  portions  of  the  South,  without  any  details  of  the 
symptoms  or  circumstances,  but  in  many  cases  with  descriptions 
highly  suggestive  of  the  southern  cattle  plague;  such  as  "cattle  pas- 
tured with  cattle  from  the  South  take  the  murrain  and  invariably  die, 
though  those  brought  from  the  South  do  well."  The  investigations 
of  1867  showed  the  movement  of  Texas  cattle  north,  which  had 
ceased  during  the  war,  was  being  again  prosecuted  with  vigor,  bring- 
ing with  it  the  old  disease  which  raged  just  in  proportion  to  the 
extent  of  the  movement  of  southern  droves.  Its  ravages  in  1866 
were  mainly  confined  to  Kansas  and  Missouri,  with  a  few  instances 
of  its  prevalence  in  Kentucky  and  southern  Illinois. 

In  1868  the  disease  broke  out  again  in  the  North,  and  became 
much  more  rapidly  extended  as  the  cattle  from  the  South  began  to 
be  shipped  by  rail.  It  spread  rapidly  through  Indiana  and  Illinois, 
and  even  isolated  but  alarming  outbreaks  occurred  in  Ohio,  New  York, 
New  Jersey,  and  as  far  east  as  New  England,  being  in  every  case 
caused  by  the  shipment  of  southern  (in  general  Texas)  cattle  to  those 
localities.  It  was  at  this  time  that  our  Agricultural  Department 
availed  itself  of  the  services  of  the  then  eminent  veterinarian,  Mr. 
John  Gamgee,  of  England,  who  was  jn  the  country  at  the  time,  and 
whose  investigations  upon  this  bovine  scourge  are  among  the  best 
that  we  have. 

The  investigations  of  our  Government  up  to  this  time  had  led  to 
the  following  conclusions,  several  of  which  are  erroneous : 

"1.  That  the  disease  is  communicated  (to  northern  cattle)  by 
cattle  from  Texas,  Florida,  or  other  states  bordering  on  the  Gulf  of 
Mexico. 

"  2.     That  the  disease  itself  is  unknown  in  Texas." 

(Here  it  should  have  been  said,  denied  by  Texans  to  exist  in  their 
native  stock,  but  still  attacking  them  in  a  mild  form,  and  as  danger- 
ous to  northern  cattle  taken  to  the  infected  portions  of  Texas,  as 
Texas  cattle  are  to  northern  cattle  when  driven  north,  through  their 
ability  to  infect  our  northern  lands.) 

"3.  That  the  (southern)  cattle  communicating  it  are  not  only  ap- 
parently healthy,  but  generally  improving  in  condition. 

"4.  That  while  local  (northern)  herds  receiving  the  infection 
nearly  all  die,  they  never  communicate  the  disease  to  others." 

(A  mistaken  conclusion,  as  will  be  shown  later  on.) 
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"  5.  That  either  a  considerable  increase  in  elevation  or  a  distance 
of  two  or  three  degrees  of  latitude  from  the  starting  point  (of  south- 
ern cattle)  is  necessary  to  develop  the  virus  into  activity  and  viru- 
lency  ;  and  a  further  progress  of  two  degrees  of  latitude,  or  a  few 
weeks  in  time,  is  sufficient  to  eliminate  the  poison  from  the  system" 
(of  southern  cattle). 

The  above  is  all  bosh,  except  the  last  remark,  which  simply  states 
a  fact. 

The  inficiens  of  the  southern  cattle  plague  does  not  increase  in  vir- 
ulence, or"  develop  into  activity"  in  the  organisms  of  southern  cattle. 
On  the  contrary,  it  really  loses  in  virulence  in  passing  through  the 
bovine  organism,  notwithstanding  the  great  susceptibility  of  the  same 
to  its  action.  It  possesses  its  full  activity  and  virulence  in  Texas,  or 
a  southern  clime,  where  it  finds  its  original  development  and  retains 
the  same,  or  even  acquires  it  again  when  planted  on  our  northern 
pastures  by  Texas,  or  southern  cattle,  when  the  climatic  conditions 
are  the  same  as  those  of  Texas.  A  more  illogical  or  pathological 
statement — in  fact  a  more  nonsensical  assertion  could  not  be  made 
than  "  that  either  a  considerable  increase  in  elevation,  or  a  distance 
of  two  or  three  degrees  of  latitude  is  necessary  to  develop  the  virus 
into  activity  and  virulence."  In  fact  this  assertion  is  absolutely  con- 
tradicted by  the  next  one,  "  that  a  further  progress  (of  the  cattle)  of 
two  degrees  of  latitude  is  sufficient  to  eliminate  the  poison  from  their 
systems."  According  to  the  first  assertion  it  increases  in  virulence 
in  their  systems,  while  according  to  the  second  it  loses  its  activity 
altogether  "in  a  few  weeks  time." 

(As  I  will  show  later  on,  the  southern  cattle  are  simply  the  con- 
veyers of  the  inficiens  from  southern  to  northern  lands,  and  when 
their  intestines  become  entirely  freed  from  the  herbage  and  water 
taken  up  on  their  native  lands,  they  are  then  unable  to  cause  any  in- 
fection of  our  northern  pastures,  and  hence,  our  cattle.) 

"  6.  That  Texas  cattle  removed  to  other  miasmatic  sections,  as  the 
Mississippi  bottoms  up  to  the  thirty-sixth  parallel,  communicate  no 
infection  to  local  herds." 

(Which  simply  shows  that  the  inficiens  finds  there  equally  favora- 
ble conditions  to  its  development  to  those  offered  by  the  plains  of 
southern  Texas.) 

"  7.     Medication  is  useless  !" 
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This  is  about  all  we  know  of  the  history  of  the  southern  cattle 
plague  of  the  United  States,  except  such  as  will  be  noticed  in  the  text 
in  the  appropriate  places. 

Since  1868  the  different  states  have  had  more  or  less  stringent  reg- 
ulatious  prohibiting  the  importation  and  movement  of  southern — 
more  especially  Texas — cattle  over  into  their  territory.  For  awhile 
these  regulations  restricted  the  traffic  in  these  cattle,  but  as  the  exe- 
cution of  the  laws  bore  no  relation  to  their  severe  tenor,  and  as  the 
inspection  of  such  cattle  is  a  mere  farce,  the  trade  has,  of  late,  in- 
creased, and  in  consequence  numerous  outbreaks  of  Texas  fever  have 
appeared  in  a  large  number  of  our  northern  states.  This  has  espe- 
cially been  the  case  duriug  the  past  summer,  1887. 
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PART  II.— ETIOLOGY. 


The  Specific  Cause  of  the  Southern  Cattle  Plague,  the  American 
Swine  and  the  Yellow  Fevee,  as  well  as  the  Supporting  Causes  of 
the  Southern  Cattle  Plague. 


The  Etiology  of  the  Southern  Cattle  Plague. 

No  disease  that  occurs  in  animal  life  has  but  one  cause.  This  ax- 
iomatic fact  applies  equally  as  well  to  contagious  and  infectious 
diseases  as  to  others.  In  order  that  we  may  be  able  to  prevent  a 
given  disease,  it  is  absolutely  necessary  that  we  first  arrive  at  a  cor- 
rect conclusion  as  to  its  exact  and  true  nature  and  causes.  Without 
this  knowledge  all  attempts  at  its  radical  prevention  will  prove 
futile.  A  knowledge  of  the  true  nature  of  a  contagious  or  infectious 
disease  is  of  far  more  importance  in  considering  means  to  prevent  it 
than  a  knowledge  of  its  specific  cause.  The  same  is  also  true  as  to 
the  character  of  the  secondary  or  supporting  causes,  without  which 
the  specific  cause  could  not  act. 

These  causes  may  be  classed  as  : 

Internal — that  is,  specific-racial,  or  constitutional ; 

External,  or  supporting  ;  and 

Specific,  or  exciting  causes — the  inficiens  proper. 

With  regard  to  the  first  or  internal  causes,  that  is,  that  peculiar 
condition  of  the  constitution  of  a  given  species  of  animal  life  which 
predisposes  it  to  the  action  of  the  specific  or  exciting  cause,  the  causa 
sufiiciens  of  contagious  or  infectious  diseases,  we  know  but  very 
little  more  than  that  the  fact  exists,  and  that  it  is  an  hereditary  con- 
stitutional attribute  peculiar  to  animal  life.  We  know  that,  no 
matter  how  healthy  an  individual  may  be,  if  it,  or  he,  is  exposed 
to  the  action  of  the  specific  cause  in  any  of  these  two  classes  of  dis- 
eases, that  individual  will,  generally,  become  infected,  inoculative  or 
acquired  immunity  always  excepted.  This  is  true  of  human  beings 
with  regard  to  the  small-pox,  scarlet,  mumps,  etc.,  glanders  in 
horses,  the  pleuropneumonia  in  cattle,  the  swine  plague  in  swine, 
and  the  southern  cattle  plague  in  the  bovine  species.       There  are 
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other  diseases,  however,  where  this  predisposition  may  exist  in  a 
large  class  of  animals,  but  where  it  is  not  at  all  a  predisposing  at- 
tribute in  any  such  sense  as  the  above.  Such  diseases  can  only  be 
transmitted  from  one  animal  to  another  by  direct  inoculation,  artifi- 
cial or  accidental.  Rabies  is  the  most  striking  example  of  this  class. 
There  are  also  animals  which  have  no  constitutional  predisposition 
whatever  to  a  certain  disease  of  this  class,  and  it  cannot  be  induced  in 
them  in  any  way  we  may  try.  The  relation  of  cattle  to  glanders 
illustrates  this  fact.  Glanders  cannot  be  produced  in  cattle.  Syphilis 
is  limited  to  the  human  species. 

The  external  or  supporting  causes  are  many;  they  include  anything 
and  everything  that  takes  or  may  take  part  in  extending  a  given  disease 
from  one  animal  to  another,  or  from  one  place  to  another,  or  in  sup- 
porting the  life  of  the  causa  sufficiens  outside  the  animal  07,ganism. 
With  regard  to  contagious  diseases,  such  causes  are  known  as  "  vehi- 
cles," or  conveyers,  of  the  contagious  principle.  They  cannot  support 
its  life,  but  they  can  be  the  means  of  its  being  conveyed  from  one  ani- 
mal to  another  or  even  from  one  place  to  another;  they  are  either  some- 
thing polluted  by  material  from  a  diseased  animal  or  some  part  of  such 
an  animal.  In  infectious  diseases  the  same  thing  may  occur.  In  this 
class  the  diseased  animal  is  an  external  cause  with  relation  to  other  sus- 
ceptible animals.  It  is  also  a  vehicle  of  infection  between  two  different 
localities.  These  external  causes  are  of  far  more  importance  in  the  con- 
sideration of  infectious  than  of  strictly  contagious  diseases.  We  shall 
consider  many  of  them  very  fully  in  the  treatment  of  the  nature  of 
this  disease,  but  their  importance  makes  it  necessary  that  they  receive 
some  consideration  in  this  connection.  Among  the  most  important 
of  them  in  relation  to  purely  infectious  diseases  are  the  conditions  of 
the  climate  and  soil;  because,  unless  these  are  favorable,  the  causa 
sujjiciens  is  without  means  of  active  existence.  It  is  because  of  them 
that  this  cause  retains  its  vital  activities  for  an  indefinite  period ;  and 
it  is  because  they  play  so  unessential  a  role  in  contagious  diseases 
that  the  same  cause  retains  its  vitality  but  a  limited  time  outside  of 
the  animal  organism.  It  is  because  of  this  peculiar  relation  of  these 
external  causes  to  the  causa  sujjiciens  that  the  prevention  of  the  strictly 
contagious  diseases  is  a  comparatively  easy  matter  when  slaughter  and 
disinfection  or — really  better — thorough  cleansing  are  rigidly  applied, 
while  the  same  procedures  are  of  but  little  avail  in  the  prevention  of 
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the  infectious  diseases  of  the  character  we  are  considering.  Even  here 
cleanliness  is  of  far  more  importance  than  disinfection.  These  external 
causes — that  is,  climatic  and  telluric  conditions — are  not  always  neces- 
sary to  the  preservation  of  the  vital  activity  of  the  germs  of  certain 
infectious  diseases.  This  remark,  however,  only  applies  to  those 
which  develop  permanent  spores,  a  biological  condition  in  which  it 
seems  as  if  certain  germs  could  retain  their  vitality  forever. 

Anthrax  gives  the  most  striking  example  of  this  fact.  We  have 
in  the  laboratory  some  pieces  of  string  that  I  dipped  in  a  fluid  cul- 
ture of  Bacillus  anilxracis  in  1878  when  working  on  this  disease  in 
the  Bavarian  mountains  with  Professor  Feser,  of  the  Munich  Vet- 
erinary School.  It  is  now  over  ten  years  since  these  were  obtained, 
and  they  are  as  infectious  as  ever.  They  have  been  kept  absolutely 
dry  in  a  glass  vial  ever  since,  and  hence  without  anything  to  support 
or  disturb  their  vitality. 

But,  aside  from  those  already  mentioned,  we  have  other  external 
causes  which  act  as  vehicles  of  infection  in  infectious  diseases.  These 
are  the  excretions  of  animals,  particularly  the  manure  and  urine,  that 
is,  media  by  which  the  inficiens  proper  is  again  sowed  upon  the  land. 
Aside  from  these  Ave  have  to  consider  the  animals  which  have  perished 
from  the  disease.  Noav  all  these  factors  constitute  the  external  or 
supporting  causes,  among  which  Ave  must  not  neglect  the  Avater  courses 
and  conveyances  of  common  carriers,  all  of  Avhich  may,  and  not  un- 
frequently  do,  play  a  A7ery  essential  role  in  the  extension  of  infectious 
diseases  OATer  the  country.  They  have  less  importance  in  the  consid- 
eration of  the  majority  of  contagious  animal  diseases,  especially  the 
Avater  Avays ;  but  cars,  omnibuses,  etc.,  are  not  Avithout  serious  effects 
in  the  extension  of  contagious  diseases. 

The  specific  cause,  the  causa  sujficiens,  is  also  an  external  cause,  but 
of  an  entirely  different  nature.  A  knoAvledge  of  the  exact  character 
of  the  external  supporting  causes  is  far  more  essential  to  the  proper 
understanding  of  a  disease  than  is  that  of  its  specific  cause.  In  fact, 
one  might  send  a  cultiATating  tube  containing  a  culture  of  the  germ  of 
any  giATen  disease  to  a  botanist,  and  he  might  tell  us  all  about  the 
morphology  and  much  about  the  biology  of  that  germ.  In  this  sense 
he  might  eATen  exceed  us  in  skillfulness,  but  his  knoAvledge  Avould  be 
of  no  Ayalue  in  the  preA'ention  of  the  disease,  simply  because  he  knew 
nothing  of  the  disease  itself  and  its  supporting  or  external  causes.     It 
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is  only  when  we  take  the  latter  into  full  consideration  that  our  knowl- 
edge of  bacteriology  has  any  practical  value  in-  disease.  It  is  his 
pathological  acumen,  and  not  his  cleverness  as  a  technician  in  bacte- 
riology, that  makes  the  pathobacteriologist  of  value  to  his  race.  It  is 
high  time  that  the  medical  profession  as  well  as  the  public  began  to 
appreciate  this  fact.  Bacteriology  has  been  passing  through  its 
"fashion"  period  in  medicine.  Men  have  been  by  far  too  anxious  to 
have  their  names  connected  with  the  first  discovery  of  a  germ,  rather 
than  the  germ  in  connection  with  any  special  disease  for  the  best  rep- 
utation of  medical  research.  Men  have  received  employment  from  gov- 
ernments because  it  ivas  assumed  that  they  could  find  germs,  utterly 
regardless  of  whether  they  had  that  drilling,  education,  and  native  abil- 
ity to  appreciate  the  value  of  those  germs  and  that  pathological  acumen 
ichich  would  enable  them  to  establish  the  true  nature  of  a  given  disease, 
and  correctly  appreciate  the  true  value  of  these  external  or  supporting 
causes,  without  ichich,  as  has  been  said,  cdl  bacteriological  knowledge  is 
valueless. 

Again,  referring  to  the  internal  causes,  we  have  diseases  in  which  they 
may  not  be  considered  and  are  not  natural  or  constitutional  conditions 
peculiar  to  any  species  of  animal  life,  though  ignorance  and  careless- 
ness on  the  part  of  men  have  well  nigh  made  them  breed  or  family 
constitutional  weaknesses,  which  predispose  the  individuals  belonging 
thereto  to  a  certain  disease.  This  class  is  known  as  acquired  internal 
causes.  Heredity,  in-breeding,  and  carelessness  should  be  their  proper 
names.  Tuberculosis  in  man  and  cattle — consumption — is  the  most 
striking  example  of  this  class. 

After  these  introductory  remarks  we  may  return  to  the  subject 
proper, 

THE    ETIOLOGY    OF    THE    SOUTHERN    CATTLE    PLAGUE. 

and  will  again  revert,  but  briefly,  to  its 

EXTERNAL    OR    SUPPORTING    CAUSES. 

We  can  safely  pass  by  those  of  a  climatic  and  telluric  character, 
because,  while  we  know  that  a  certain  degree  of  temperature  and  a 
certain  degree  of  moisture  are  necessary  to  the  biological  necessities  of 
the  specific  cause,  that  is  about  all  we  do  know  of  the  climatic  condi- 
tions, and  we  know  far  less  with  regard  to  the  telluric,  though,  as  I 
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shall  show,  our  investigations  may  have  some  indicating  value  in  that 
direction.  With  regard  to  them  we  have  discovered  that  certain  local- 
ities only  offer  the  necessary  conditions.  We  know  that  the  low  and 
level  lands  offer  supporting  conditions  to  the  specific  cause  which 
are  not  offered  by  the  highlands  in  their  immediate  vicinity.  For 
instance,  in  Georgia  the  removal  of  lowland  cattle  to  the  mountainous 
regions,  a  distance  of  only  fifty  miles,  causes  eruptions  of  the  disease 
among  the  cattle  native  to  the  same,  at  favorable  seasons  of  the 
year. 

That  cattle  native  to  many  parts  of  our  southern  states,  as  well  as 
those  parts  of  Texas,  go  through  an  unmarked  and  mild  form  of  the 
disease,  aud  hence  acquire  an  immunity  from  any  severe  attack,  is  also 
shown  by  the  fact  that  cattle  taken  from  Texas  to  Lousiana  do  not 
become  the  means  of  infecting  the  cattle  native  to  that  state.* 

Cattle  raised  in  the  countries  native  to  this  disease  can  be  removed 
from  one  district  to  another  in  the  same  latitude  without  danger  of 
communicating  the  disease  to  the  cattle  that  were  at  home  there  pre- 
vious to  their  arrival. f 

We  know  that  this  fact  indicates  that  the  character  of  the  vegeta- 
tion has  some  value  in  supporting  the  life  of  this  specific  cause,  and 
we  assume  that  this  value  is  to  be  sought  in  its  proneness  to  rapid  and 
luxuriant  growth  and  equally  speedy  decay,  thus  supplying  not  only 
nutrient  elements  but  protection  from  evaporation  and  shade — which 
is  the  same  thing — to  the  germs  in  the  ground  among  its  roots.  This 
local  land  peculiarity  has  been  frequently  observed. 

"  The  transportation  of  Northern  cattle  into  Florida,  Texas,  parts 
of  Mississippi,  Louisiana,  and  South  Carolina,  and  the  traveling  of 
southern  herds  across  the  grazing  lands  of  the  states  northward, 
result  in  the  sickness  and  death  of  the  animals  which  come  within  the 
range  of  a  singular  form  of  contamination."  John  Gamgee,  Report, 
1871,  p.  81. 

That  the  chemical  components  of  the  earth  in  these  southern  climes, 
where  this  disease  is  native,  have  no  essential  value,  and  that  the  cli- 
matic conditions  have,  is  well  demonstrated  by  the  fact  that  the  spe- 
cific germ  finds  equally  favorable  telluric  conditions  in  the  North, 
when  the  climatic  conditions- — temperature  especially — assume  the 
same  character  as  those  of  the  localities  where  the  germs  have   their 

*U.  S.  Ag.  Report,  1871,  p.  171. 
flbid. 
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permanent  abode.  This  statement  will  find  incontrovertible  sup- 
port when  we  come  to  treat  of  the  outbreaks  we  have  observed  during 
the  summer  of  1887,  and  our  own  investigations. 

However,  the  previous  remarks  lead  to  the  following  etiological 
axiom  :  No  favorable  climatic  and  telluric  conditions,  no  southern 
cattle  plague  (or  yellow  fever.) 

It  remains  for  the  state  governments,  where  the  disease  perma- 
nently has  its  home,  to  investigate  these  conditions,  and  not  for  us  in 
the  North.  That  much  good  can  result  and  measures  adopted  which 
will  be  of  exceeding  prophylactic  value  is  beyond  question. 

We  have  next  to  consider  the  part  the  southern  cattle  take  in  the 
extension  of  the  disease.  This  discussion  is  naturally  to  be  considered 
under  two  heads,  viz.: 

1.  Texas  cattle  at  home. 

2.  Texas  cattle  in  the  North. 

We  say  "  Texas  cattle,  "  because  it  is  to  them  that  the  majority,  if 
not  all,  cases  of  the  disease  in  the  North  may  be  attributed. 

TEXAS  CATTLE  AT  HOME. 

As  previous  remarks  have  shown,  it  is  the  opinion  of  many  people, 
especially  natives  of  Texas,  that  their  native  cattle  are  free  from  this 
disease.  It  is,  however,  necessary  to  go  into  that  subject  somewhat 
further. 

■TEXAS  CATTLE  ARE  DISEASED. 

Several  veterinary  authors  have  published  statements,  which  are 
calculated  to  give  ordinary  readers  the  idea  that  Texas  or  southern 
cattle  are  not  diseased  with  the  Texas  or  southern  cattle  plague. 
They  do  not  seem  to  realize  that  it  is  possible  for  an  animal  organism 
to  become  diseased  in  so  mild  a  form  as  not  to  present  any  visible 
characteristic  phenomena,  and  yet  be  the  direct  means  of  transmitting 
the  disease  to  other  susceptible  animals  (contagion)  or  infecting  other 
localities  (infection).  The  first  is  frequently  the  case  in  such  a  notor- 
iously contagious  disease  as  scarlet,  in  the  human  family,  and  in  the 
animal  world  in  the  rinderpest  among  native  Russian  cattle,  which 
are  driven  into  eastern  Europe  and  themselves  give  no  evidence  of 
being  diseased ;  yet  they  spread  that  pest  like  wild-fire  among  the 
cattle  native  to  the  eastern  parts  of  that  country. 
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In  the  face  of  such  well-known  experiences  one  would  be  surprised 
to  read  such  an  expression  as  the  following  from  an  authority,  who 
claims  much  erudition,  had  not  our  experience  upon  the  hog  cholera 
question  taught  us  to  look  upon  all  his  assertions  with  a  great  degree 
of  skepticism.     He  says  : 

"  Among  all  the  communicable  diseases  of  our  domesticated  ani- 
mals, it  would  be  hard  to  find  a  single  one  the  peculiar  characteristics 
of  which  make  it  so  difficult  to  investigate  as  Texas  fever." — Report 
of  the  Agricultural  Department,  1883,  p.  33. 

To  which  I  reply,  that  an  easier  disease  to  investigate  than  the 
Texas  cattle  disease  it  would  be  hard  to  find. 
The  same  authority  also  says  : 

"  The  fact,  that  apparently  well  animals  disseminate  the  contagion, 
and  that  sick  ones  as  a  rule  do  not,  is  so  completely  at  variance  with 
what  occurs  in  those  diseases  which  have  so  far  been  investigated  that 
we  have  nothing  in  science  to  which  we  can  turn  with  any  hope  of  as- 
sistance."    Ibid. 

In  the  first  place,  as  Texas  or  southern  cattle  plague  is  not  a  con- 
tagious disease,  that  is,  does  not  pass  directly  from  animal  to 
animal,  even  southern  cattle  cannot  "  disseminate  the  contagion," 
though  they  can  and  do  act  as  a  fitting  resting  place  for  a  certain  in- 
fectious principle  (which  is  dangerous  to  susceptible  cattle,)  and 
which  they  drop  upon,  pastures  and  trails,  and  thus  pollute  them. 

In  hog  chloera,  the  same  thing  occurs.  Hogs  that  are  thought  to 
be  well  have  still  the  means  of  causing  the  infection  of  other  hogs  by 
dropping  the  infecting  principle  upon  the  ground,  where  it  vegetates 
and  becomes  dispersed  over  the  hog  pens  and  runs. 

The  real  peculiarity  of  the  southern  cattle  plague  has  been,  in  the 
past,  that  observers  have  stated  that  its  specific  cause,  germ,  lost  its 
virulent  activities  in  passing  through  one  generation  of  northern 
cattle,  and  that  thereby  they  lost  the  ability  of  infecting  their  pas- 
tures, and  hence  could  not  extend  the  disease  to  a  second  lot  of 
northern  cattle. 

This  seemed  to  be  a  fact  substantiated  by  almost  innumerable  ex- 
periences by  northern  cattle  owners.  There  is  not  to  my  knowledge 
a  single  well-authenticated  case  to  the  contrary,  though  there  are 
some  apparent  ones  to  which  I  shall  allude  in  another  place. 

With  regard  to  Texas  or  southern  cattle  being  themselves  free  from 
disease,  Detmers  also  says  : 
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"Native  Texas  cattle  never  contract  the  southern  cattle  fever, 
and  possess  immunity  against  infection  so  long  as  they  remain  on  their 
native  range,  or  north  of  the  same,  provided  they  are  not  kept  long 
enough  north  to  become  acclimated,  or  in  other  words,  have  passed  a 
winter  in  the  North."  First  Annual  Report  of  the  Bureau  of  Ani- 
mal Industry,  1884,  p.  426. 

But  in  the  next  passage  Dr.  Detmers  seems  to  have  forgotten  what 
he  had  just  written,  that  "native  Texas  cattle  never  contract  southern 
cattle  fever,"  for  he  says  : 

"  If  Texas  or  southern  cattle,  to  all  appearances  perfectly  healthy 
(which  is  the  same  as  saying  that  they  may  be  really  or  have  been 
diseased),  are  shipped  or  driven  north.  *  *  *  *  They 
will  infect  every  trail  and  pasture  on  which  they  graze,  and  every 
water  hole  out  of  which  they  drink,  with  the  infectious  principle 
of  southern  cattle  fever."     Ibid.,  p.  427. 

Gamgee  says : 

"  The  conclusions,  therefore,  which  I  am  disposed  to  draw  from  all 
the  facts  and  arguments  addressed  in  relation  to  the  cause  and  nature 
of  splenic  fever  are : 

"1.  That  southern  cattle,  especially  from  the  Gulf  coast,  are 
affected  with  a  latent  or  apparent  form  of  the  disease. 

"  2.  That  they  become  affected  in  consequence  of  the  nature  of 
the  soil  and  vegetation  on  which  they  feed  and  the  water  they  drink." 
Ibid.,  p.  122. 

The  above  does  not  look  as  if  this  disease  was  one  which  "has 
never  been  described  as  attacking  southern  cattle,"  as  Gamgee  had 
previously  asserted.  But  he  gives  still  better  evidence  that  this 
disease  does  attack  southern  cattle.     In  another  place  he  says  : 

"  In  the  South  splenic  fever  is  distinctly  indigenous,  and,  so  far 
as  Texas  is  concerned,  I  have  satisfied  myself  that  the  disease  is  uni- 
versally prevalent  in  that  state."     Ibid.,  p.  119. 

Again  he  says  : 

"  What  are  the  active  causes  in  operation  which  tend  to  influence 
prejudicially  the  stamina  of  southern  herds?  Traveling  over  the 
prairies  no  one  can  fail  to  be  struck  with  the  large  number  of  dead 
animals  to  be  met  with.  The  dissection  of  these,  or  the  slaughter  of 
the  first  animal  met  with,  reveals  three  distinct  and  unfavorable 
manifestations. 

"  The  spleen  is  enlarged ;  the  animals  have,  without  exception,  the 
4 ague-cake,'  the  stamp  of  a  malarious  district;  the  liver  is  fatty,  a 
lesion  that  might  be  anticipated  in  so  warm  a  country;  true  stomach 
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reddened  at  its  left  end,  its  mucous  membrane  is  eroded,  or  appears  as 
if  scratched  with  a  sharp  nail  on  its  folds,  and  although  there  may  be 
only  a  single  and  small  erosion,  nevertheless  the  traces  of  gastric  dis- 
order are  there.  I  have  not  failed  in  a  single  instance,  in  Texas,  and 
I  have  opened  as  many  as  twenty-six  animals  per  day,  weighing  their 
organs  carefully  and  watching  closely  for  these  signs.  Sometimes 
the  scars  of  old  ulcers  are  more  marked  than  the  erosions  on  the 
mucous  folds,  and  it  is  not  uncommon  to  find  traces  of  ancient  lesions 
about  the  pylorus,  or  intestinal  opening. 

"  From  the  earliest  age  that  the  calf  feeds  on  grass,  to  the  oldest 
that  a  bullock  attains,  the  morbid  lesions  alluded  to  may  be  found. 
They  grow  better  and  worse,  and  in  dissecting  a  dozen  animals,  one 
or  two  will  be  found  to  have  blood  extravasations  of  a  very  limited 
and  delicate  character  in  the  pelvis  of  the  kidney,  in  the  urinary 
bladder,  and  in  the  intestinal  mucosa."     Ibid,  pp.  107,  108. 

As  I  desire  to  show  beyond  question  that  Texas  cattle  do  become 
diseased  in  their  own  clime,  although  they  may  not  present  visible 
outward  symptoms  of  the  same,  I  must  be  excused  at  quoting  still 
more  from  Gamgee : 

"That  form  of  splenic  fever  which  is  most  latent,  and  seen  among 
southern  cattle,  is  not  recognizable  after  death  by  the  condition  of 
the  skin,  muscular  system,  or  in  many  cases  even  by  the  mucous 
membrane,  with  the  exception  of  that  of  the  stomach.  More  or  less, 
however,  the  blood  extravasations,  congestions,  and  blood-stained 
urine  have  been  found;  but  these  would  scarcely  have  been  noticed 
but  for  the  plan  suggested  by  me,  of  inspecting  all  slaughtered  cattle 
and  carefully  weighing  the  spleens. 

"This  was  done  by  Dr.  Rauch,  the  then  health  officer  of  Chicago, 
who  reports: 

" '  The  weight,  feel,  and  texture  of  the  spleen  and  the  condition  of 
the  urine  have  been  found  to  be  almost  infallible  in  diagnosing  this 
disease :  Since  the  investigations  commenced  over  two  thousand 
spleens  have  been  weighed,  as  well  as  many  livers.' 

"The  tables  (see  original  report)  give  the  result  from  the  exam- 
inations of  no  less  than  4,739  cases.  These  indicate  that  the  average 
weight  of  the  spleens  is  in  excess  in  southern  cattle  over  those  among 
western  steers,  the  excess  being  from  a  half  to  upwards  of  a  pound. 
Many  Texas  cattle  have  spleens  weighing  three  pounds.  Ibid.,  pp. 
92,  93. 

"It  has  been  announced  by  stock  dealers,  as  an  undeniable  fact, 
that,  although  Texas  cattle  might  give  the  disease  to  natives  (northern 
cattle),  they  were  never  affected  by  it  themselves.  Yet  at  Buffalo 
the  commissioners  found  two  Texas  steers  in  a  dying  condition  ;  and 
on  being  slaughtered  they  presented  every  characteristic  feature  of 
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genuine  Texas  cattle  disease,  in  its  most  intensified  form."     Trans- 
actions the  of  N.  Y.  State  Board  of  Agriculture,  Vol.  2,  p.  954. 

"While  on  their  way  to  Springfield,  Ills.,  the  commissioners 
sought  information  from  all  sources;  and  at  La  Fayette,  Inch,  spent 
a  day  in  the  slaughtering  establishment  of  S.  &  S.,  where  a  herd  of 
one  hundred  and  forty-two  Texas  cattle  were  being  cut  up  for  packing. 

"These  animals  appeared  to  be  in  perfect  health,  presenting  no 
external  symptoms  of  any  disease,  and  the  meat,  except  in  a  single 
instance,  appeared  to  be  of  good  quality.  Yet  the  viscera  of  large 
numbers  of  these  animals,  taken  indiscriminately  from  the  herd,  ex- 
hibited, in  every  instance,  the  unmistakable  scars  which  that  disease 
leaves  upon  the  coat  of  the  stomach.     Ibid,  pp.  954-5. 

In  one  of  the  United  States  Agricultural  Reports  the  following 
summing  up  occurs  : 

There  are  three  well-established  conclusions  to  which  these  investi- 
gations have  led  with  regard  to  the  Texas  cattle  disease : 

"  1 .  That  cattle  from  permanently  infected  districts  which  are 
taken  beyond  this  district  and  where  the  infection  does  not  exist,  con- 
taminate pastures,  and  in  that  way  disseminate  the  disease  among  the 
native  stock  in  the  non-infected  district. 

"  2.  That  cattle  from  a  non-infected  district  when  taken  into  an 
infected  district  contract  the  disease  and  suffer  with  the  same  symp- 
toms as  those  which  contract  it  in  non-infected  districts  from  exposure 
to  the  infection  of  southern  cattle. 

"3.  That  the  native  cattle  of  permanently  infected  districts  enjoy 
an  apparent  immunity  from  the  disease,  and,  as  a  rule,  do  not  present 
any  symptoms  of  being  diseased  on  their  native  pastures,  or  when 
they  have  been  driven  into  non-infected  districts,  though  the  most 
severe  outbreaks  may  follow  their  importation  into  such  districts 
among  cattle  native  to  the  same."     Report,  1885,  pp.  249,  250. 

The  above  quotation  and  remarks  are  sufficient  to  show  that  south- 
ern cattle  are  indeed  affected  with  this  disease,  and  to  confirm  our 
previously  given  evidence  that  in  its  primary  generation  the  disease  is 
one  of  an  absolutely  local  character,  which  peculiarity  it  retains  when 
imported  into  a  northern  latitude. 

SOUTHERN  OR  TEXAS  CATTLE  AS  THE  CAUSE  OF  THE  SOUTHERN 
CATTLE  PLAGUE  IN  THE  NORTH. 

That  Texas  or  southern  cattle  are  and  have  been  the  one  cause  of 
all  the  outbreaks  of  the  southern  cattle  plague,  either  directly  or 
indirectly,  in  the  northern  states,  has  been  most  conclusively  shown 
in  previous  pages,  but  it  becomes  necessary  to  again  revert  to  this 
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question,  as  we  wish  to  eall  attention  to  the  importations  of  the  cattle 
which  were  the  cause  of  the  outbreaks  observed  by  us  during  the 
summer  of  1887.  Were  any  further  evidence  necessary  that  these 
animals  are  and  have  always  been  the  cause  of  the  disease  in  northern 
cattle,  we  have  only  to  refer  to  the  negative  evidence,  or  the  fact  that 
not  a  single  outbreak  occurred  in  the  northern  states  during  the  period 
covered  by  the  war  of  secession,  when  all  business  intercourse  between 
the  two  sections  of  the  country  was  positively  shut  off. 

It  is  necessary,  however,  to  call  attention  to  the  fact  that,  in  the 
strict  sense,  Texas  or  southern  cattle  are  not  the  cause  of  the  plague 
occurring  in  northern  stock.  Their  excreta  are,  however !  They  are 
simply  vehicles  by  which  inficiens  is  conveyed  from  its  native  heaths 
and  transplanted  on  our  northern  lands. 

SOME    MOKE   EVIDENCE   THAT   IMPORTED   TEXANS   AEE   THE    CAUSE 
OF    THE    DISEASE    IN    THE    NORTH. 

In  1849  a  Mr.  Chilton,  of  south-western  Missouri,  wrote: 

"  I  have  never  yet  known  of  a  case  that  could  not  be  traced  directly 
to  this  cause." 

"  Wherever  the  native  stock  of  the  district  chanced  to  graze  upon 
the  road-sides  or  pastures  that  had  been  traversed  by  Texas  cattle,  the 
former  were,  in  the  course  of  two  months,  almost  entirely  swept  off 
by  the  disease."     N.  Y.  State  Transactions,  p.  1076. 

MALIGNITY  IN  NORTHERN  CATTLE. 

"  In  just  two  weeks  from  its  first  appearance  24  out  of  27  head  were 
dead." 

"Of  147  head,  66  have  died  in  three  weeks." 

"The  proportion  that  sickened  to  the  whole  number  exposed  has 
been  two  out  of  five."     N.  Y.  Trans.,  p.  1065. 

"  In  this  field  were  21  head  of  cattle  which  were  exposed.  All  died 
but  one."     Ibid.,  p.  1067. 

"Seven  of  eight  milch  cows  died  within  three  weeks  of  time  of 
exposure."     Ibid.,  p.  1068. 

"  Here  was  a  bovine  pestilence  that  appeared  to  infect  nearly  all  cat- 
tle that  grazed  over  the  trail  of  freshly  arrived  Texans,  and  which 
destroys  eighty  per  cent  of  all  northern  cattle  that  become  obviously 
infected."  "ibid.,  page  1092. 

"30,  50,  and  75  per  cent,  and  in  some  instances  every  animal,  per- 
ished."    U.  S.  Ag.  Eeport,  1883,  p.  21. 
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THE    OUTBREAKS    OF   THE    DISEASE    AMONG    CATTLE    AT    TEKAMAH, 

NEBRASKA. 

We  must  first  consider  the  breed  of  these  cattle  and  where  they 
come  from. 

Eleven  hundred  grade  cattle  (native  Texans  and  short-horns)  were 
purchased  by  Messrs.  T.  and  L.,  and  others,  of  M.  &  H.,  very  exten- 
sive breeders,  Fort  Worth,  Texas.  These  cattle  were  shipped  in 
twenty-six  cars  on  the  26th  day  of  March  last,  and  arrived  in  Teka- 
mah  on  the  30th  and  31st.  One  of  the  certificates  accompanying  them 
is  from  John  A.  Noonan,  cattle  inspector  at  Falls  City,  Neb.,  and 
reads  thus :  "  That  shipment  has  been  direct  from  Fort  Worth,  Tex., 
except  for  food  and  water,  and  in  cleansed  and  disinfected  cars." 

The  latter  point  being  a  matter  of  extreme  public  interest  at  pres- 
ent, Mr.  T.  was  asked  "how  this  cleaning  and  disinfection  was  car- 
ried out." 

His  reply  was: 

"  The  cars  were  swept  out  by  the  railroad  men  at  Fort  Worth  and 
then  strewed  with  fresh  sand." 

One  must  say  that  that  is  not  being  "  cleansed  and  disinfected." 
From  Fort  Worth  they  went  to  Kansas  City  in  these  "cleansed 
and  disinfected  cars,"  where  ten  car  loads  were  really  loaded  into  vir- 
tually cleansed  and  disinfected  cars,  because  these  ten  cars  came  di- 
rectly from  the  shops  and  had  never  been  used  previously.  The  other 
sixteen  "cleansed  and  disinfected  cars"  came  through  from  Fort 
Worth  to  Tekamah. 

Here  the  cattle  were  unloaded. 

Were  these  cars  then  cleansed  and  disinfected  by  order  of  the  san- 
itary veterinary  service  of  Nebraska,  as  should  have  been  done? 

Not  a  thing  was  done  with  them.  They  were  simply  distributed 
as  the  railroad  company  wanted  them.  The  cattle  were  next  unloaded 
at  the  stock  yards  of  the  railroad  at  Tekamah,  where  they  remained 
some  time  and  were  then  removed  to  pastures  north-east  of  the  town. 
Were  the  yards  cleansed  and  disinfected  after  the  removal  of  the 
Texans? 

No !  and  cannot  be,  from  their  very  construction.  While  many 
unreflecting  people,  and  some  who  are  prejudiced  against  the  writer, 
not  knowing  his  true  purposes,  may  think  that  whatever  strictures  he 
may  make  upon  our  sanitary  live  stock  service  are  simply  in  the 
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spirit  of  a  fault  finder,  he  would  say  to  them  that  such  is  not  the  case, 
but  far  more  to  cause  such  improvements  in  that  service  that  it  shall 
be  the  best  in  the  country  and  offer  the  most  perfect  guarantee  possi- 
ble to  the  great  live  stock  interests  of  the  state.  This  is  really  not 
only  what  the  writer  was  engaged  for,  but  he  was  selected  chiefly  be- 
cause his  previous  course  in  life  had  given  evidence  of  untiring  devo- 
tion to  those  interests. 

Any  careful  stock  breeder  must  see  that  these  cars  were  never  prop- 
erly cleansed,  and  as  to  disinfection,  there  was  none.  It  was  a  piece 
of  criminal  neglect  to  allow  those  cars  to  be  distributed  over  the  state, 
after  Texas  cattle  had  been  in  them,  without  their  first  having  been 
properly  cleansed  and  disinfected.  That  no  evil  results  followed  is 
to  be  accredited  more  to  good  luck  and  the  season  of  the  year  than 
anything  else. 

This  subject  will  be  more  fully  considered  when  we  come  to  speak 
of  the  proper  methods  of  prevention. 

We  will  now  call  attention  to  some  statements  which  were  made  to 
the  buyers  of  these  cattle  by  the  people  in  Texas  in  order  that  others- 
may  not  be  misled  in  the  same  manner.  If  these  statements  are  true,, 
then  the  results  cannot  be  explained  by  any  knowledge  at  our  com- 
mand. 

First — The  sellers  positively  asserted  that  there  was  not  and  had  not 
been  any  illness  among  their  cattle,  and  especially  the  southern  cattle 
plague,  so  that  the  buyers  ran  no  risk  whatever  in  purchasing  them 
and  bringing  them  to  Nebraska.  (Diligent  inquiry  by  the  buyers 
seemed  to  confirm  these  assertions. 

Second — That  these  half-breed  cattle — that  is,  crosses  between  Tex- 
ans  and  Shorthorns — were  as  liable  to  the  southern  cattle  plague  as. 
northern  cattle,  and  that  they  (the  sellers)  felt  themselves  in  constant 
danger  from  it,  and  dreaded  its  ravages  as  much  as  northern  people 
could. 

There  must  certainly  have  been  some  gross  misrepresentations 
somewhere ! 

As  every  outbreak  of  the  southern  cattle  plague  in  and  around  Te- 
kamah  has  followed  in  the  wake  of  these  Texans,  and  not  of  other 
cattle,  of  which  many  thousands  have  been  shipped  in,  the  disease 
must  have  been  caused  by  the  Texans  and  not  by  other  cattle. 

This  gives  rise  to  a  poser  that  meets  one  on  every  side  when  inves- 
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tigating  this  outbreak,  and  that  is,  if  the  assertions  of  Messrs.  M.  and 
H.  have  any  foundation,  viz.,  that  these  grades  are  as  subject  to  the 
southern  cattle  plague  as  our  northern  cattle,  then  why  have  they  not 
had  the  disease? 

The  fact  is,  they  have  all  been  notably  well,  and  except  a  few 
weaklings,  have  improved  with  greater  rapidity  than  native  cattle  of 
the  same  age  in  the  immediate  vicinity. 

If  they  are  as  susceptible  to  the  disease  as  is  asserted,  over  half  of 
them  should  have  died  of  the  disease. 

Again,  if  the  cause  of  the  disease  in  our  cattle  is  really  to  be  sought 
in  the  dejecta  from  these  Texans,  which  they  brought  from  Texas,  or 
were  exposed  to  water  or  food  which  had  been  previously  infected  by 
Texans  at  the  stopping  places  en  route,  then  these  cattle  should  have 
become  ill  if  M.  and  H.  of  Fort  Worth  told  the  truth. 

Some  additional  evidence  will  be  found  later  on,  from  the  fact  that 
a  similar  lot  of  cattle — that  is,  of  the  same  grade  and  ages,  and  raised 
in  the  same  locality — were  shipped  to  Illinois  two  days  previous  to 
the  shipment  of  these  cattle  to  Nebraska,  with  the  same  fatal  results. 
If,  as  Messrs.  M.  and  H.  say,  these  graded  Texans  are  as  suscepti- 
ble to  the  southern  cattle  plague  as  northern  cattle,  then  we  must  as- 
sume that  those  sold  to  our  Nebraska  buyers  were  the  remnants  of 
droves  that  had  survived  attack  in  Texas,  and  hence  acquired  immu- 
nity to  further  disease  while  still  able  to  carry  the  disease-producing 
elements  to  our  northern  fields  and  to  infect  them  with  their  death- 
dealing  principle. 

DEATHS  FROM  TEXAS  FEVER  IN  ILLINOIS. 

The  live  stock  commissioners  of  Illinois  made  the  following  report 
of  the  number  of  deaths  resulting  from  Texas  fever  in  that  state,  1887 : 

"At  Carterville,  Aug.  5,  1886,  thirteen  died;  disease  contracted 
from  eating  grass  growing  up  through  refuse  from  cars  in  which 
Texas  cattle  had  been  shipped. 

"At  Decatur,  Oct.  6th,  twenty-one  native  cattle  died;  disease  con- 
tracted from  southern  cattle  shipped  in  for  slaughter  and  pastured  on 
town  pasture. 

"At  Jersey ville,  Oct.  18th,  four  died;  disease  contracted  before  the 
cattle  came  into  possession  of  present  owners. 

"  Raymond,  Oct.  23d,  five  died ;  contracted  disease  from  southern 
cattle  pastured  on  farm. 

"Effingham,  July  27th,  five  exposed,  three  died,  and  one  recovered; 
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one  failed  to  contract ;  pasture  infected  by  manure  from  cars  in  which 
Texas  cattle  were  shipped. 

"New  Lennox,  July  31st,  eleven  died,  two  sick;  contracted  disease 
by  exposure  to  trail  over  which  Texas  cattle  had  passed,  and  in 
pastures. 

"Ashland,  Aug.  4th,  thirty  died,  fifteen  sick;  contracted  from  com- 
mons and  pastures  where  Texas  cattle  had  grazed. 

"Rushville,  Aug.  19th,  four  died,  several  sick;  contracted  disease 
from  being  pastured  with  Texas  cattle. 

"Effingham,  Aug.  17th,  one  died;  contracted  from  litter  from  cars. 

"Chicago,  Aug.  9th,  cows  from  Union  Stock  Yards  developed  dis- 
ease; not  known  where  it  was  contracted. 

"Carrollton,  Aug.  31st,  twenty  died;  contracted  from  running  in 
pasture  with  Arkansas  cattle. 

"Franklin,  Aug.  31st,  four  died;  disease  contracted  elsewhere, 
place  not  known. 

"West  Point,  Sept.  15th,  four  died,  seven  sick;  contracted  from 
being  pastured  with  Alabama  cows. 

"Winchester,  Sept.  1st,  fourteen  died;  contracted  by  being  pastured 
with  Arkansas  cattle. 

"Quincy,  Sept.  1st,  a  number  died;  contracted  the  disease  by  being 
pastured  with  Texas  cattle. 

"  Essex,  Sept.  6th,  eighteen  died,  two  sick ;  disease  contracted  else- 
where, place  not  known. 

"  Rose vi lie,  Sept.  7th,  fourteen  died,  two  siek;  disease  contracted 
elsewhere. 

"Nokornis,  Sept.  8th,  seven  died,  ten  sick;  disease  contracted  else- 
where." 

With  regard  to  the  shipment  of  Texqs  cattle  from  Fort  Worth  into 
Illinois,  above  alluded  to,  the  live  stock  commission  of  that  state  wrote 
me,  that  exactly  similar  results  followed  their  movements  as  those 
at  Tekamah,  and  that  the  same  cold  freezing  weather  prevailed  there 
as  in  Tekamah,  without  having  an  action  in  checking  the  disease. 

Deae  Sir  :  Yours  of  8th  inst.  to  our  Mr.  McChesney  is  at  hand, 
also  copy  of  "Nebraska  Farmer"  with  your  very  interesting  article 
on  Texas  fever,  which  we  carefully  read.  We  at  once  tried  to  learn 
the  facts  about  shipments  of  Texans,  as  mentioned  in  yours,  into  this 
state.  We  found  that  a  large  lot  were  received  from  the  region 
of  country  mentioned,  but  could  not  learn  if  they  came  from  same 
parties  (M.  &  H.)  These  cattle  were  a  mixed  lot,  Texans  and  short- 
horn grades.  A  part  of  them  were  sold  and  taken  from  the  yards, 
March  30th,  to  a  farm  twelve  miles  away,  and  there  fed  and  kept 
until  April  15th.      During  this  time  the  weather  was  cold,  ice  being 
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formed  at  night.  They  were  driven  to  Kankakee  county.  On  the 
first  farm  where  they  stopped  overnight,  Texas  fever  appeared  about 
July  16th.  Cattle  were  turned  into  the  lot  used  by  the  Texans  about 
May  10th  for  pasture.  Several  died,  and  post-mortems,  by  one  of  our 
veterinarians,  established  the  fact  of  Texas  fever.  All  along  their  track 
to  point  of  destination  the  same  disease  appeared.  The  owner  states 
that  none  of  the  Texas  lot  have  been  sick,  and  also  states  that  none  of 
his  other  cattle  have  been  sick.  It  is  needless  to  say  that  we  feel 
great  interest  in  the  work  in  which  you  are  engaged,  and  shall  be 
grateful  to  you  for  any  facts  you  may  be  able  to  communicate  from 
time  to  time,  and  if  we  can  help  you  in  any  way  shall  be  glad  to  do  it. 

"  Very  Respty.  Yours, 

"Jxo.  M.  Peaesox, 

"  Chm.  Live  Stock  Com'n." 

THE  OUTBREAK  AT  BOCA,  NEB.,  SEPTEMBER,  1887. 

Fifty-eight  head  of  graded  cattle  were  bought  a  by  Mr.  F.,  of  this 
locality,  on  the  28th  of  June,  of  a  live  stock  commission  house  at 
Kansas  City,  Missouri.  The  sellers  represented  them  all  to  be  native 
Kansas  cattle,  and  as  Mr.  F.  had  bought  of  them  repeatedly  in  pre- 
vious years,  he  saw  no  reason  to  doubt  their  word.  The  cattle  at  the 
Kansas  City  stock  yards  are  all  inspected  by  a  Missouri  inspector,  or 
supposed  to  be,  but  in  this  case  the  inspection  must  have  been  of  a 
questionable  character,  as  there  were  certainly  four  steers  in  the  lot  the 
very  appearance  of  which  would  either  warrant  their  Texas  origin,  or 
be  sufficient  to  have  justified  the  utmost  suspicion  with  regard  to  them, 
and  to  warrant  their  retention  and  quarantine  at  the  Kansas  City 
stock  yards.  The  shipment  was  again  inspected  (?)  by  a  Nebraska 
inspector  at  Falls  City  in  same  manner  as  the  Fort  Worth  shipment 
into  Tekamah.  Further  comment  upon  such  inspection  is  unneces- 
sary in  this  place.  Suffice  it  to  say  that  the  southern  cattle  plague 
broke  out  in  the  course  of  time  as  stated  by  the  owner  in  the  follow- 
ing passage : 

"  The  cattle  had  had  neither  water  nor  food  for  two  days,  and  when 
I  arrived  at  Roca  with  them,  on  the  30th  day  of  June,  they  were 
very  thirsty.  They  were  allowed  to  drink  freely  in  Salt  creek,  and 
an  hour  or  two  afterwards  twenty  or  twenty-five  were  taken  sick 
from  drinking  too  much  water.  The  herd  was  taken  on  the  1st  day 
July  to  my  pasture  eight  miles  west  of  Roca.  On  the  following  day 
a  steer  died,  and  eight  others  died  within  a  week.  I  am  quite  positive 
that  all  were  killed  by  the  water.     The  rest  of  the  sick  cattle  all  re- 
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covered  and  were  in  splendid  condition  np  to  the  29th  of  August.  I 
had  never  had  cattle  do  any  better  than  they  did  up  to  that  time.  On 
the  29th  of  August  we  found  two  dead  and  another  died  the  follow- 
ing day.      Then  I  reported  the  matter  to  the  live  stock  commission." 

TRAILS  AS  THE  CAUSE  OF  THE  SOUTHERN  CATTLE  PLAGUE. 

There  seems  to  be  much  doubt  whether  cattle  driven  entirely  by 
road  from  Texas  to  our  northern  states  have  ever  caused  the  southern 
cattle  plague  in  the  northern  states  ;  but  so  far  as  I -can  judge  this  as- 
sertion seems  to  be  more  or  less  of  a  "say  so/'  for  the  question  at 
once  arises,  how  could  outbreaks  in  the  north  have  occurred  in  the  far 
western  states  before  the  days  of  railroads,  as  they  certainly  did,  un- 
less from  this  cause  ?  The  following  positive  assertion  is  taken  from 
the  United  States  agricultural  reports  : 

"In  the  spring  of  1884  a  herd  of  Texas  cattle  were  driven 
through  Cherry  county,  Neb.,  on  their  way  to  Dakota.  The  result 
was  that  in  that  county  alone  2,000  head  of  cattle  died  of  Texas  fever 
during  the  past  season.  This  herd  traveled  all  the  way  from  Texas 
to  Dakota."     p.  276  Report  1884. 

The  above  looks  like  a  clear  case ! 

Other  opinions  upon  the  same  subject  are  as  follows : 

"  From  the  first  it  was  found  to  be  confined  to  the  great  roads  or 
highways  running  through  the  country  from  the  south,  and  finally  it 
centered  on  the  Texas  cattle  in  the  year  1853,  by  its  being  discovered 
to  be  confined  to  one  highway  through  the  country  over  which  the 
cattle  passed  that  year.  On  this  road  the  disease  was  fatal,  killing 
about  fifty  percent  of  all  the  cattle  along  the  road;  and  persons  living 
near  the  water  courses,  over  which  that  road  crossed,  lost  as  high  as 
ninety  per  cent."  Report  of  the  Board  of  Agriculture  of  Missouri, 
1866. 

"  Many  cattle  have  been  purchased  from  this  section  of  the  state 
(San  Antonia)  for  Colorado,  and  those  buyers  have  nearly  all  told  me 
that  there  is  no  danger  from  cattle  driven  over  the  trail  from  this 
section." 

"  There  seems  to  be  an  almost  universal  belief  that  there  would  be 
danger  from  cattle  which  had  been  shipped."  U.  S.  Ag.  Report, 
1885,  p.  256. 

I  must  say  that  my  own  opinion  is  more  or  less  against  the  danger 
of  infection  from  southern  cattle  that  have  been  driven  north  from 
Texas,  but  that  all  depends  upon  the  time  during  which  they  have 
been  on  the  road. 
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THE    INFLUENCE    OF   RUNNING  STREAMS  UPON    THE  EXTENSION    OF 
THE  SOUTHERN  CATTLE  PLAGUE. 

Upon  this  subject  the  writer  has  no  experience  whatever  and  hence 
must  rely  entirely  upon  the  statements  in  the  literature. 

From  the  U.  S.  Agricultural  Reports  the  following  remarks  have 
been  taken  : 

"What  makes  this  extension  of  greater  significance  is,  that  the 
Staunton  river  (Va.),  which  has  held  the  disease  in  check  heretofore, 
and  continues  to  do  so  to  the  west  of  this  point,  has  been  crossed." 
1883,  p.  27. 

"  Charlotte  county,  Va.  The  river  has  here  held  the  disease  in 
check,  and  caused  the  border  line  of  the  district  to  turn  away  consid- 
erably toward  the  south."     1883,  p.  27. 

"The  newspapers  of  1857-8  mention  the  singular  circumstance 
that  the  course  of  the  disease  seemed  totally  arrested  at  the  banks  of 
any  deep  stream,  excepting  at  points  where  Texas  cattle  found  fording 
places."     Report  N.  Y.  State  Agricultural  Society,  p.  1076,  1887. 

THE    CONVEYANCES    OF    COMMON    CARRIERS    AS    A    CAUSE    OF   THE 
SOUTHERN  CATTLE  PLAGUE. 

Some  positive  evidence  of  this  character  will  be  found  in  the  fol- 
lowing letter  of  Mr.  McChuney,  of  the  Illinois  cattle  commission : 

"There  is  no  doubt,  in  my  mind,  that  droppings  from  Texas  cattle 
will  lead  to  the  generation  of  the  disease  in  northern  cattle  if  spread 
over  our  pasture  lands.  About  a  year  ago  I  was  notified  that  cattle 
were  rapidly  dying  in  the  town  of  Naples,  a  small  place  on  the 
Wabash  R.  R.  in  the  south-western  part  of  this  state.  On  my  arrival 
I  found  twenty-seven  town  cows  had  died  within  a  few  days  and 
quite  a  number  sick,  two  of  which  died  while  I  was  there.  I  was 
satisfied  as  to  the  nature  of  the  disease  but  could  find  nothing  to 
account  for  the  outbreak  until  I  stumbled,  accidentally,  on  a  bridge, 
where  the  above  mentioned  railway  crosses  the  Illinois  River.  From 
a  conversation  I  had  with  the  bridge  tender,  I  found  that  very  often 
cattle  and  hogs  were  shipped  on  the  same  train,  and  that  water  from 
the  tank  is  turned  on  the  hogs  as  the  train  moves  slowly  along  and, 
as  a  natural  consequence,  runs  into  the  cattle  cars.  On  the  Illinois 
side  of  the  river  there  is  about  J  of  a  mile  of  trestle  work  leading 
from  the  bridge,  and  I  found,  on  examination,  that  manure  from  both 
the  hogs  and  cattle  had  been  washed  from  the  cars  and  had  fallen 
through  the  trestle  work  onto  the  grass  underneath.  I  found  on 
making  further  inquiries  that  the  Naples  cows  were  herded  in  two 
herds,  one  going  north  of  the  town  and  the  other  south.     The  herd 
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which  went  south  is  the  one  in  which  the  disease  existed,  and  I  found 
they  went  under  the  trestle  work  to  get  to  the  river  to  drink.  I 
made  a  careful  examination  of  the  other  herd,  but  could  find  no  sign 
of  disease,  neither  did  there  any  disease  appear  among  them  afterwards. 
aThe  other  case  occurred  at  Carbondale,  Jackson  Co.,  this  state. 
Carbondale  is  a  coal  mining  town,  and  cars  in  which  cattle  have  been 
shipped  from  St.  Louis  are  sent  there  to  be  loaded  with  coal.  Before 
loading,  the  cars  are  emptied  of  the  manure  which  has  accumulated 
in  them  from  the  cattle  that  had  been  shipped  in  them,  there  being  at 
the  time  of  my  visit  an  accumulation  of  several  hundred  tons  to 
which  the  cattle  of  the  neighborhood  had  free  access.  I  cannot  re- 
member the  exact  number  of  deaths  that  occurred,  but  it  was  in  the 
neighborhood  of  forty.  It  was  clearly  proved  that  only  those  cattle 
which  had  access  to  the  dump  contracted  the  disease." 

Another  authority  says : 

"During  the  summer  of  1884  seven  head  of  cattle  died  of  what 
proved  to  be  Texas  fever,  at  Rockville,  Mo.  Investigation  showed 
that  no  Texas  stock  had  ever  been  in  the  town,  except  as  they  passed 
through  on  the  cars  en  route  for  market.  Further  investigation 
showed  that  all  the  cattle  that  died  grazed  along  the  railroad  track 
where  were  found  quantities  of  litter  and  manure  which  had  evidently 
fallen  from  the  cars."     U.  S.  Ag.  Report  1884,  p.  276. 

"There  can  hardly  be  any  doubt  that  the  disease  is  communicated 
to  cattle  transported  in  cars  previously  used  for  the  conveyance  of 
Texas  stock,  or  that  cattle  confined  in  the  same  pen  with  Texas  cat- 
tle, or  in  pens  where  the  latter  have  been  confined  since  sharp  frosts 
have  fallen,  are  thereby  given  this  disease. 

"  This  being  the  case  it  is  demanded  by  the  cattle  men  of  the  non- 
infected  regions  that  if  Texas  beeves  are  allowed  to  go  north  during 
the  summer  months,  the  railroad  companies  be  compelled  to  provide 
separate  cars  for  the  transportation  of  Texas  stock. 

"  The  only  evidence  that  cars  may  become  infected  is  that  every  spot 
in  this  vicinity,  where  Texas  cattle  have  been,  has  teemed  with  death 
to  our  native  cattle.  Permit  me  to  use  the  common  expression,  'I 
would  not  give  a  postage-stamp  for  a  car  load  of  cattle  from  here  to 
your  city  (N.  Y.),  if  a  single  Texas  animal  had  been  in  the  car  for 
only  one  hour,  at  any  time  from  the  first  day  of  May  to  the  first  of 
November.' " 

"Can  any  reason  be  given  why  cars  may  not  become  infected?" 
N.  Y.  Trans.,  p.  1065. 

We  have  come  now  to  the  consideration  of  the  most  interesting 
question  in  connection  with  this  disease,  and  that  is : 
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THE  SPECIFIC  CAUSE — THE  "  CAUSA  SUFFICIENS  "  OF  THE  SOUTHERN 

CATTLE  PLAGUE. 

In  order  to  place  the  question  fairly  before  the  readers  of  this  re- 
port, it  is  necessary  to  again  call  attention  to  the  essential  historical 
data  of  the  outbreaks  at  Tekaniah,  Nebraska. 

It  will  be  remembered  that  eleven  hundred  grade  cattle  were  pur- 
chased by  Messrs.  T.  and  L.,  of  Tekaniah,  of  Messrs.  M.  &  H.,  of 
Fort  Worth,  Texas,  from  whence  they  wTere  shipped  directly  to  Teka- 
niah, Neb.,  and  arrived  there  on  the  30th  and  31st  of  March,  1887. 
Also  jthat  the  first  indication  of  disease  among  the  native  cattle  in 
and  around  Tekaniah  was  in  the  town  cows,  some  twenty-one  of 
which  were  put  in  the  pasture  where  the  Texas  cattle  had  been  after 
the  grass  had  well  grown — that  is,  after  May  1st.  These  cattle  began 
to  die  in  the  early  days  of  July,  and  only  one  remains  of  the  lot.  It 
may  be  well  to  again  call  attention  to  the  fact  that  not  a  Texas  steer 
has  been  sick  or  died  of  the  disease,  which  shows  that  they  must,  ev- 
ery one  of  them,  have  gone  through  it  in  the  mild  form  common  to 
the  cattle  of  Texas,  and  that  the  sellers'  assertions  at  Fort  Worth  were 
unequivocally  false  with  regard  to  these  cattle,  whatever  fears  they 
(the  cattle  men  at  and  about  Fort  Worth)  may  otherwise  have  for 
graded  stock  in  that  part  of  Texas,  with  reference  to  the  southern 
cattle  plague. 

On  Saturday,  September  24th,  I  received  a  letter  requesting  my 
presence  at  Tekamah  "at  once."  I  immediately  went,  arriving  at 
about  7  in  the  evening,  and  found  the  population  in  an  even  greater 
degree  of  excitement  than  at  the  time  of  the  previous  outbreak  in 
July.  I  was  told  that  there  were  quite  a  number  of  animals  sick  and 
that  some  had  died,  and  that  they  were  very  suspicious  that  the  disease 
must  be  extending  through  the  influence  of  the  sick  natives  that  died 
the  early  part  of  July  last.  On  inquiry  I  also  found  that  the  sick 
cattle  were  all  on  three  pastures,  two  of  which  place  the  question  of 
the  ability  of  sick  natives  to  infect  our  northern  pastures  beyond  all 
dispute,  while  the  third  is  not  an  actually  clear  case. 

The  first  of  these  pastures  belonged  to  Messrs.  G.  and  S.,  and  was 
situated  about  six  miles  north-west  of  Tekaniah. 

The  reader  of  my  report  upon  the  first  outbreak  of  this  disease,  or 
those  who  still  have  it  in  their  possession,  may  remember,  or  read 
that  it  was  there  stated  that  on  Sunday,  June  19,  1887,  twenty-four 
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native  steers  belonging  to  Messrs.  G.  and  S.  escaped  from  a  pasture 
some  six  miles  from  town,  and  after  wandering  around  were  finally 
placed  in  a  pasture  (where  some  600  of  the  original  Texans  had  been 
confined  from  April  1st  to  the  15th),  where  they  remained  overnight, 
when  they  were  again  returned  to  the  pasture  that  they  came  from,  in 
which  there  were  114  other  native  cattle,  making  138  in  all.  The 
first  idea  that  Messrs.  G.  and  S.  had  that  any  of  their  cattle  were  in- 
fected was  in  finding  several  sick ;  twenty-three  of  the  original  twenty- 
four  became  ill,  two  of  which  recovered.  They  found  the  first  sick 
cattle  in  this  herd  on  July  9th.  (Fourteen  died  in  one  day.)  In  this 
case,  then,  the  period  of  exposure  aud  disease  was  somewhat  short  of 
twenty  days,  that  of  actual  infection  we  cannot  decide. 

THE    PERIOD   OF   INCUBATION  IN  THE    SOUTHERN    CATTLE    PLAGUE. 

There  seems  to  have  been,  and  perhaps  we  should  be  justified  in 
saying,  still  is,  a  strange  misconception  in  the  minds  of  many  of  those 
persons  who  have  been  engaged  in  the  investigation  of  this  disease 
with  regard  to  the  duration  of  the  period  of  incubation.  They  have 
nearly  all  mistaken  the  period  of  exposure,  or  that  time  which  elapses 
from  the  date  northern  cattle  have  been  placed  upon  lands  infected  by 
Texans  to  the  first  appearance  of  disease  in  them,  for  that  of  actual 
infection  or  incubation — that  is,  the  period  which  elapses  from  the 
time  the  inficiens,  causa  suffieiens,  enters  an  animal  organism  to  the 
first  appearance  of  constitutional  disturbances. 

This  essential  point  of  differentiation  in  the  pathology  of  the 
southern  cattle  plague  seems  to  have  escaped  all  other  observers,  with 
the  exception  of  those  composing  the  Metropolitan  Board  of  Health 
of  New  York  city.     Upon  which  they  say : 

"Facts  showing  the  probable  period  of  incubation. — These  facts 
apppear  to  consist  of  two  classes : 

"First.  The  deduction  from  records  from  the  time  of  first  expos- 
ure to  the  fresh  trail  of  the  infecting  Texas  cattle;  or,  the  time  which 
elapses  from  the  first  arrival  and  presence  of  Texas  cattle  and  their 
excrements,  to  the  date  of  the  first  outbreak  of  the  disease  in  the 
native  (northern)  herd. 

"Second.  The  time  that  may  elapse  between  the  first  exposure 
and  the  first  symptoms  in  northern  cattle,  when  that  exposure  is  known 
to  have  taken  place,  after  the  infected  grazing  grounds,  or  cattle  trails, 
had  become  actually  capable  of  communicating  the  disease.     (A  well 
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taken  point,  which  will  find  its  complete  elucidation  in  future  remarks. 
— B.)  In  other  words,  there  is  a  distinction  to  be  made  between  exposure 
to  infection  itself  and  the  mere  exposure  to  the  Texas  cattle,  or  to  their 
trail  immediately  after  they  had  passed."  N.  Y.  State  Trans.,  1867, 
Vol.  2,  p.  1078. 

On  another  page  of  the  same  report  the  following  question  is  asked 
and  directly  answered  from  practical  experience.  The  answer,  it  will 
be  seen,  corresponds  very  nearly  to  our  own  experiences. 

"  What  was  the  period  of  incubation  in  pastures  that  have  become 
infected  by  the  cause  of  this  disease  in  its  full  destructive  force? 

"  In  about  three  weeks  the  native  (northern)  cattle  began  to  die." 
Ibid.,  p.  1083. 

The  following  remark  also  occurs  in  another  place : 

"When  it  is  considered  that  the  latent  or  incubative  period  of  the 
disease  is  protracted  through  several  weeks,  always  more  than  fourteen 
days"  *  *         N.  Y.  Trans.,  p.  1101. 

John  Gamgee  says : 

"  The  period  of  incubation  is  generally  five  or  six  weeks."  Report, 
1871,  p.  85. 

"  Thus  we  see  that  thirty  to  forty  days  usually  elapse  between  the 
placing  of  Texas  stock  on  a  pasture  and  the  manifestation  of  the  dis- 
ease in  northern  stock."     Ibid.,  p.  88. 

It  will  be  easily  seen  that  Mr.  Gamgee  included  the  period  of  ex- 
posure in  the  above  estimate,  as  well  as  that  his  observations  must 
have  been  upon  outbreaks  occurring  under  the  most  favorable  climatic 
conditions,  a  fact  which  will  find  its  elucidation  further  on. 

As  examples  of  still  greater  uncertainty  upon  this  point  the  fol- 
lowing arc  appended : 

"  The  disease  was  spread  by  apparently  healthy  cattle,  and  these 
cattle  infected  pastures  for  weeks  and  months  (!  !)  after  leaving  their 
native  country."     Report,  1883,  p.  29. 

A  gentleman  from  Wyoming  writes,  upon  the  period  in  which 
Texas  or  southern  cattle  may  be  considered  safe,  that 

"Experience  on  the  bordtr  shows,  beyond  any  question,  that  there 
is  no  definite  time  between  exposure  to  and  the  development  of  the 
disease.  Ninety  days  is  as  short  a  time  as  is  absolutely  safe."  Report 
of  Ag.  Dept,,  1885,  p.  270. 

That  the  last  two  assertions  are  sheer  nonsense  will  be  apparent  to 
those  who  follow  out  this  report. 
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There  is  a  vast  difference  between  the  limits  of  the  period  of  ex- 
posure and  those  of  infection  in  any  disease  of  this  character,  and  that 
is,  that  the  latter  will  always  exhibit  a  far  greater  degree  of  constancy 
than  the  former. 

In  the  southern  cattle  plague  the  period  of  incubation  is  certainly 
under  fifteen  days,  while  that  of  exposure  is  very  uncertain.  Five 
or  six  weeks,  as  most  authorities  give  the  period  of  incubation,  is 
certainly  erroneous. 

In  regard  to  the  period  of  infection,  we  have  a  very  interesting  and 
illustrative  case  which  happened  at  Tekamah. 

Sept.  1,  1887,  three  town  cows  accidentally  got  into  the  pasture 
which  was  originally  infected  by  the  Texans  previous  to  April  15, 
1887.  On  the  21st  of  Sept.,  or  after  20  days,  one  of  these  cows  be- 
came very  ill,  but  finally  recovered.  Symptoms  the  same  as  all  the 
cattle  that  died  had  shown.  The  other  two  recovered.  In  this  connec- 
tion let  us  again  recur  to  the  pasture  where  the  twenty-one  native  cattle 
died.  No  further  deaths  occurred  in  the  balance  of  the  herd,  nor  were 
any  of  them  sick  until  Sept.  21,  when  the  owners  found  several  dead 
in  the  same  field. 

This  was  just  fifty-two  days  from  the  time  the  twenty-odd  native? 
were  seen  to  be  sick  after  their  return  to  this  pasture  from  the  one 
where  they  were  infected;  the  same  where  the  three  cows  above 
spoken  of  were  accidentally  found  and  infected  by  the  Texans  previous 
to  April  15th. 

Not  a  Texas  steer  had  ever  been  upon  the  pasture  where  the  second 
outbreak  in  nativas  occurred. 

The  Texas  cattle  could  not  have  possibly  been  the  cause  of  the  sec- 
ond outbreak  of  the  southern  cattle  plague  in  natives  at  Tekamah. 

The  generally  advocated  opinion,  that  the  disease  dies  out — that  is, 
that  the  inficiens  loses  its  virulence  in  passing  through  one  generation 
of  northern  cattle — is  unequivocally  false.  Scientific  and  conclusive 
proof  of  the  correctness  of  these  assertions  will  appear  further  on. 

To  continue  with  the  history  of  the  second  outbreak  at  Tekamah. 

In  the  neighboring  pastures,  but  on  the  other  side  of  the  road,  were 
two  lots  of  Texans.     They  had  been  there  since  May  15. 

In  one  field  there  were  nearly  600  of  these  Texans  and  one  native, 
which  had  been  with  them  since  May  15,  and  been  well  during  the 
whole  time.     In  another  field  were  200  Texas  steers,  and  with  them 
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had  been  about  sixty  yearling  natives  from  May  15th  to  the  10th  of 
August,  when  half  (thirty)  of  the  yearlings  were  removed,  to  which 
fact  we  shall  soon  again  revert.  Now  these  natives  all  remained  well 
up  to  August  10,  and  those  (thirty)  that  were  left  with  the  Texans 
still  remain  well.  Again,  with  other  lots  of  this  same  shipment  of 
Texans  there  have  been  natives  ever  since  the  middle  of  May  last 
without  a  single  case  of  disease  occurring.  This  goes  to  show  that 
since  May  15  the  Texas  cattle  have  been  given  every  opportunity  to 
cause  the  infection  of  native  cattle,  and  that  they  have  been  absolutely 
harmless.  In  fact,  question  as  closely  as  you  may,  it  is  utterly  impos- 
sible to  find  a  single  case  of  infection  among  the  native  cattle  at  or 
about  Tekamah  that  occurred  from  any  pasture  or  trail  upon  which 
the  Texas  cattle  were,  or  over  which  they  went  subsequent  to  April 
15,  that  is,  fifteen  days  after  their  arrival.  Every  place  where  they 
were  before  that  date  has  caused  the  infection  of  natives.  This  is  es- 
pecially true  of  the  two  pastures  into  which  the  Texans  were  put  from 
April  1st  to  the  15th. 

These  facts  preclude  any  possibility  of  any  Texas  cattle  having  got 
into  S.  and  G.'s  herd  and  caused  the  second  infection  of  that  herd. 
Again,  the  period  which  elapsed  between  the  death  of  the  first  lot  of 
diseased  natives  and  the  first  appearance  of  the  disease  in  the  balance 
of  the  herd  was  fifty-three  days,  which  nearly  corresponds  to  that  in 
the  first  outbreak,  as  no  town  cows  were  put  on  the  pastures  where 
the  Texans  had  been  until  after  May  1,  and  in  this  case  the  time  which 
elapsed  between  the  first  exposure  and  the  day  of  the  eruption  of  the 
disease  should  necessarily  be  somewhat  longer  for  climatic  reasons. 

To  return  to  the  S.  and  G.  cattle.  These  gentlemen  having  become 
thoroughly  frightened  and  feeling  they  would  lose  even  more  heavily 
if  they  left  the  herd  in  the  infected  pasture,  resolved  to  move  them, 
each  taking  their  own  cattle  to  their  home  grazing  grounds.  Mr.  G. 
left  his  sick  ones  in  the  pasture,  while  S.  drove  all  his  to  his  farm. 
This  was  on  Saturday,  September  24,  the  day  of  my  arrival  at  Teka- 
mah. To  keep  the  chronological  order  of  events  we  will  leave 
Messrs.  S.  and  G.  driving  their  cattle  home  and  take  up  my  own  in- 
vestigations again.  On  Sunday  morning,  September  25,  I  drove  out 
to  the  pasture  where  S.  and  G.'s  cattle  had  been.  On  the  way  we 
heard  that  one  of  S.'s  steers  had  died  on  the  road  towards  town  and 
wre  found-  where  it  had  been  buried.     Upon  arrival  at  the  pasture  we 
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at  once  saw  one  dead  steer  lying  near  the  fence  bordering  on  the  road 
and  found  two  others  in  the  pasture,  one  of  which  had  not  been  dead 
over  twelve  hours;  the  others  were  decomposed  and  swollen.  This 
one  we  opened  and  we  saw  enough  to  confirm  the  nature  of  the  dis- 
ease. In  the  pasture  was  a  brown  steer  in  process  of  recovery,  and 
Mr.  G.  afterwards  informed  me  that  there  were  some  other  sick  ones 
in  the  same  pasture  which  I  did  not  see. 

Monday  afternoon,  Sept.  26,  I  took  a  team  and  drove  to  the  homes 
of  both  Messrs.  S.  and  G.  Came  to  G/s  place  first.  It  was  at  least 
ten  miles  shorter  drive  than  to  S.'s,  and  what  is  more  his  cattle  had 
to  pass  over  an  easy  road.  On  nearing  home  he  had  one  sick  steer 
which  fell  down  and  died.  He  said  that  the  balance  of  his  cattle 
were  still  apparently  well,  and  that  they  inspected  them  every  two 
hours  and  looked  them  carefully  over.  As  the  afternoon  was  getting 
short  and  we  had  ten  miles  further  to  go,  over  a  marshy  road,  we 
could  not  stop  to  inspect  these  cattle  in  person,  as  we  wanted  to  pro- 
ceed to  S.'s,  where  we  heard  there  were  numerous  cases.  On  the  way 
we  met  Mr.  S.,  who  told  us  "to  &o  right  on"  and  he  would  return  as 
soon  as  he  could.  So  we  went  "on"  and  finally  arrived  at  his  pas- 
ture. Here  we  found  a  saddening;  scene  indeed.  The  herd  was  made 
up  of  a  grand  lot  of  steers,  mostly  two  years  old.  There  were  three 
dead  ones  lying  on  the  ground,  three  more  that  could  scarcely  get  up, 
and  thirteen  more  that  could  easily  be  seen  to  be  quite  sick. 

OTHER    EVIDENCE  THAT    THE    NATIVES    CAUSED   THE    SECOND    OUT- 
BREAK OF  SOUTHERN  CATTLE  PLAGUE  AT  TEKAMAH,  NEB. 

A  clearer  case  of  infection  of  the  pastures  by  natives  and  the 
resulting  infection  of  other  natives  could  not  be  desired  than  the 
above,  but  we  are  not  without  other  equally  positive  evidence  of  the 
same  character. 

During  the  July  outbreak  Mr.  T.  suffered  much  more  severe  losses 
than  any  of  his  neighbors  from  the  infection  of  his  pasture  by  his 
own  Texans.  His  loss  was  mainly  among  a  herd  of  eighty  cows. 
Thinking  he  could  put  a  stop  to  the  disease  by  removing  the  cows 
not  yet  sick,  in  the  early  days  of  the  outbreak  he  took  the  fifty 
remaining  from  the  Texas  infected  pastures  and  placed  them  on  one 
secure  from  all  danger  from  Texans  and  distant  from  the.  place  where 
the   outbreak  was   and    watched  them    very   carefully.     Nearly  all 
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died,  and  were  drawn  off  out  of  this  pasture  and  buried  in  a  deep 
gulch  at  a  distance,  where  they  were  well  covered.  By  the  end  of 
July  this  outbreak  terminated  and  the  pasture  contained  but  a  few 
recovered  cattle  and  some  horses,  in  which  condition  it  remained  until 
August  10, 18S7. 

Allusion  has  already  been  made  to  the  fact  that  Mr.  T.  had  sixty 
yearling  heifers  among  200  Texans  from  May  15  to  that  date  and  that 
thirty  of  them  still  remain  with  the  Texans.  Believing  in  the  gen- 
erally accepted  statement  that  sick  natives  could  not  cause  any  further 
extension'  of  the  disease,  and  that  pastures  where  they  had  been, 
though  sick,  or  having  died  on  them,  were  harmless  as  regards  other 
natives  if  placed  on  those  pastures,  Mr.  T.  took  thirty  of  these 
yearlings  from  among  the  Texans,  most  of  them  being  thoroughbred 
and  grade  Angus,  and  on  August  10th  put  them  in  the  pasture 
where  the  natives  had  been  sick  and  died  and  where  no  Texan  had 
ever  been. 

On  September  1st,  or  twenty  days  after  the  first  day  of  exposure, 
several  of  the  finest  of  the  Polled  Angus  heifers  were  found  sick,  and 
quite  a  number  have  since  died.  As  none  were  ill  enough  to  warrant 
any  more  sacrifice  on  the  part  of  Mr.  T.,  and  as  we  had  all  the  evi- 
dence and  material  necessary  we  did  not  suggest  an  autopsy,  as  the 
clinical  character  of  the  disease  dispelled  any  doubts  as  to  its  nature. 

Here  again  we  have  an  elapse  of  about  fifty  days  from  the  time  the 
pasture  was  first  infected  to  the  time  of  death  among  young  native 
cattle  put  upon  it. 

The  other  pasture  being  near  the  town  and  there  being  a  possible 
opportunity  that  some  of  the  cattle  in  it  had  been  in  contact  with 
places  originally  infected  by  the  Texans,  we  will  not  consider  it, 
though  there  has  been  quite  a  loss  of  cattle  there. 

These  experiences  having  shown  that  about  fifty  days  must  neces- 
sarily elapse  between  the  date  of  exposure  of  northern  cattle  to 
places  infected  by  southern  cattle,  to  the  time  of  the  first  death, 
which  naturally  includes  the  period  of  incubation,  it  becomes  inter- 
esting to  collect  statistics  upon  this  point,  which  give  the  following 
confirmatory  result : 
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OUTBREAKS  OF  TEXAS  FEVER  IN  THE  NORTH  DUE  TO  TEXANS. 

PLACE  AND  DATE  OF  ARRIVAL  DATE  OF  NO.  OF  DAYS 

OF  TEXANS.  OUTBREAK.  BETWEEN. 

1.  Warren  Co.,  Ind.,  June  12,  1868 Aug.    4,    1868  52 

2.  Warren  Co.,  Ind.,  June  12,  1868 July  29,   1868  46 

3.  Odell,  111.,  June  25, 1868 Aug.  10,  1868  47 

4.  Northfield,  O.,  July  4,  1868 Sept,    1,    1868  57 

5.  Farina,  111.,  May  10,  1868 July   15,  1868  65 

6.  Tolona,  111.,  June  25,  1868 July  28,  1868  33 

7.  Sodorus,  111.,  June  I,' 1868 July    28,  1868  56 

8.  Champaign,  111.,  June  15,  1868 Aug.    3,1868  49 

9.  Tekamah,  Neb.,  April  1, 1887 July     1,1887  90 

10.     Roca,  Neb.,  June  29,  1887 Sept,    1,1887  63 

558 
Average  period  between  date  of  arrival  and  first  notice  of  disease 
in  northern  stock,  55^-^  days. 

Dr.  W.  A.  Thomas,  an  unusually  exact  and  accomplished  veteri- 
narian, residing  at  Lincoln,  Neb.,  and  formerly  from  Iowa,  informs 
us  that  Dr.  Stalker,  state  veterinarian  of  that  state,  reports  about  the 
same  general  period  as  the  result  of  his  observations  upon  outbreaks 
of  the  disease  in  that  state.  These  figures  are  to  be  taken  as  very 
nearly  correct,  In  most  of  the  cases  the  period  must  be  considered 
as  a  few  days  too  long,  as  it  is  probable,  as  was  the  case  both  at  Teka- 
mah  and  Roca,  Nebraska,  that  the  first  notice  the  owners  got  of  their 
cattle  being  ill  was  that  one  or  more  were  reported  to  be  or  found 
dead.  This  may  not  seem  probable  to  cattle  owners  in  the  East  and 
western  Europe,  who  own  them  in  small  lots  and  have  them  near 
home,  but  it  is  very  easy  to  see  how  it  can  occur  in  the  West,  where 
grazing  stock  is  kept  in  large  herds,  most  frequently  at  a  distance  from 
the  home  farm,  and  scarcely  ever  seen  oftener  than  once  a  week  and 
then  on  Sundays,  which  seems  to  be  the  general  day  for  salting  and 
looking  over  such  stock  by  our  western  farmers. 

I  have  also  a  verbal  communication  with  regard  to  an  outbreak  in 
native  stock  at  LeMars,  la.  The  Texans  arrived  on  the  5th  of 
June,  1884,  and  just  fifty-two  days  afterward  the  native  cattle  began 
to  sicken  and  die.  It  may  appear  singular  to  the  reader  that  the  pre- 
viously tabulated  ten  outbreaks  should  be  all  that  I  could  find  in  the 
literature  upon  the  subject  in  which  the  date  of  the  arrival  of  the 
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Texans  in  the  North  is  exactly  given,  as  well  as  that  upon  which  the 
disease  broke  out  in  northern  cattle,  considering  the  number  of  such 
cases  that  have  occurred  and  the  immense  losses  that  northern  stock- 
men have  suffered  therefrom.  Of  course  I  may  have  overlooked  a 
few  outbreaks,  but  still  I  have  been  quite  careful  in  looking  over  the 
accounts.  One  fact  is  made  very  apparent  by  the  study  of  this  ques- 
tion for  any  statistical  evidence  of  value,  and  that  is  the  great  neces- 
sity of  more  extended  and  exact  investigations  of  all  outbreaks  of 
this  and  similar  diseases  in  this  country  among  our  stock  by  the  live- 
stock and  hygienic  commissions  of  the  country,  as  well  as  that  the 
state  should  take  some  means  to  require  every  person  practicing  as  a 
veterinarian  or  physician  to  gain  such  statistical  evidence  as  they  can, 
and  report  the  same  to  the  proper  authorities. 

Another  thing  the  above  table  teaches,  and  which  is  of  especial 
importance  in  considering  the  outbreaks  of  southern  cattle  plague  in 
cattle,  is  the_  time  at  which  these  Texas  cattle  arrived  at  Tekamah, 
Neb.,  for  unless  we  estimate  this  point  at  its  proper  value  it  will  be 
utterly  impossible  to  appreciate  the  importance  of  the  second  outbreak, 
which,  as  I  have  shown,  and  shall  soon  still  more  completely  demon- 
strate, was  due  to  the  native  cattle  infected  from  the  pastures  origi- 
nally infected  by  the  Texans. 

First.  I  wish  to  call  attention  to  the  fact  that  this  shipment  of 
Texans  into  Tekamah,  Neb.,  occurred  over  a  month  earlier  (forty-one 
days)  in  the  season  than  any  other  of  which  we  have  any  record. 

Second.  That  this  fact  properly  explains  another,  viz. :  How  it 
was  possible  for  the  natives  infected  from  the  pastures  infected  by 
these  Texans  to  infect  their  own  pastures  and  thus  lead  to  a  second 
outbreak  in  natives  in  the  same  pastures. 

As  has  been  said,  this  is  the  first  authentic  case  of  the  kind,  though 
there  are  two  others  quoted  to  which  I  shall  refer  later  on,  but  the 
evidence  with  regard  to  them  is  insufficient  to  justify  the  conclusion 
that  natives  caused  the  infection  of  natives  in  them. 

From  these  ten  cases  of  southern  cattle  plague,  caused  in  northern 
stock  by  Texans,  it  will  be  seen,  by  reference  to  the  table,  that  the 
average  time  which  elapsed  between  the  date  of  the  arrival  of  the 
Texans  and  the  infection  of  native  stock  was  5&y¥q  days ;  the  short- 
est period  being  thirty -three  days  and  the  longest  90,  that  of  the  out- 
break at  Tekamah. 
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Before  considering  this  point  further,  it  is  now  necessary  to  call 
attention  to  the  second  outbreak  at  Tekamah,  in  which  the  infected 
native  cattle  were  the  exciting  cause. 

In  this  case  we  will  limit  our  remarks  to  S.  and  G.'s  cattle,  as  the 
dates  of  exposure  and  infection  are  more  exactly  fixed  than  in  the  case 
of  the  second  outbreak  in  Mr.  T.'s.  It  will  be  remembered  that  the 
twenty-four  cattle  of  S.  and  G.  escaped  from  their  pasture  on  June 
19th,  and  were  placed  in  a  pasture  badly  infected  by  the  Texans  for 
about  twenty-four  hours,  when  they  returned  to  their  companions  in 
the  pasture  from  which  they  escaped. 

Second.  That  the  first  sick  cattle  were  observed  among  them  on 
July  9th,  and  that  twenty -three  were  sick  and  twenty-one  died.  The 
day  of  the  last  death  has  not  been  given  me,  but  from  June  19th  to 
July  9th  (twenty  days)  these  twenty-three  cattle  were  infected ;  and, 
as  the  case  proved,  were  capable  of  transmitting  infection  to  the  lands 
upon  which  they  grazed. 

The  second  outbreak  in  this  pasture  among  the  balance  of  the 
natives  occurred  about  September  20th,  as  near  as  we  can  fix  it,  as  the 
first  S.  and  G.  knew  of  their  cattle  being  again  infected  was  on  the 
2 2d  of  September,  when  they  found  some  dead.  The  period  of 
exposure  and  the  period  of  actual  infection  are  two  entirely  different 
things,  both  of  which  are  subject  to  many  influences  which  can  exert 
a  protracting  or  shortening  influence. 

In  the  Tekamah  outbreak  we  have  two  cases  which  go  to  show  that 
in  midsummer  the  time  elapsing  between  exposure  and  actual  sickness- 
is  about  twenty  days,  viz.:  In  S.  and  G.'s  first  outbreak  it  was 
twenty  days;  in  the  case  of  three  town  cows  that  got  into  the  same 
Texas  infected  pasture  September  1st,  where  S.  and  G.'s  first  lot  first 
became  infected,  it  was  just  twenty-one  days  when  the  first  cow  was 
observed  to  shorten  up  in  her  milk  and  lose  her  appetite.  She  recov- 
ered. The  others  were  not  sick.  They  were  in  the  pasture  but  six 
hours. 

The  date  at  which  the  first  lot  of  S.  and  G.'s  cattle  were  observed  to 
be  sick  was  June  19th,  and  we  may  be  justified  in  assuming  that  none 
of  the  other  natives  were  exposed  to  their  influences  until  some  time 
after  their  death,  viz.,  July  9th.  The  second  outbreak  occurred  about 
September  20th.  Allowing  twenty  days  as  the  time  necessary  for 
cattle  to  become  visibly  ill,  though  S.  and  G.  found  dead  ones  in  that 
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time,  we  may  fix  the  period  of  the  second  infection  of  natives  at  about 
September  1,  1887.  From  July  9th  to  September  1st  gives  a  period 
of  exposure  of  fifty-three  days,  which  is  just  two  days  and  a  little  over 
less  than  the  average  in  the  ten  outbreaks  quoted  above  where  the 
Texans  were  the  primary  cause.  This,  then,  would  give  us  106  days 
as  the  shortest  period  in  which  Texans  can  infect  northern  pastures 
and  the  infected  northerners  again  infect  other  pastures,  thus  leading 
to  a  second  outbreak  in  northern  cattle  in  the  same  season.  As  this 
cycle  of  events  is  so  greatly  open  to  the  influences  of  temperatuie 
moisture,  nature  of  the  soil,  etc.,  it  can  be  seen  that  it  can  be  either 
shortened  or  lengthened  somewhat,  but  never  very  much,  or  rendered 
impossible  altogether,  which  has  been  the  case  in  all  previous  impor- 
tations of  southern  cattle  into  the  northern  states. 

Temperature  and  the  degree  of  moisture,  that  is,  the  lay  of  the  land 
and  the  rainfall,  are  the  two  chief  features  which  play  the  essential 
role  in  moderating  the  period  elapsing  between  exposure  and  infection 
in  this  disease.  In  order  to  make  this  plain,  it  is  necessary  now  to 
call  attention  to  two  facts : 

First — The  date  of  arrival  of  the  Texans  at  Tekamah  and  the  elate 
of  the  first  outbreak  in  native  stock,  April  1st  to  July  1st,  or  ninety 
days.  This  does  not  represent  the  period  of  actual  exposure  in  this 
case,  however,  as  the  native  cattle  were  not  placed  on  the  pastures 
where  the  Texans  had  been  until  on  or  after  May  1, 1887,  and  though 
exposed  to  the  infecting  influences  with  which  these  pastures  were  con- 
taminated, as  the  period  between  infection  and  actual  disease  must  be 
about  twenty  days,  it  is  safe  to  say  that  these  pastures  were  not  actu- 
ally dangerous  much  before  June  10th.  Hence,  in  this  case  again, 
the  period  which  elapsed  between  the  arrival  of  the  Texans  and  the 
first  condition  of  clanger  in  the  pastures  infected  by  them  was  but 
seventy-one  clays,  at  the  longest  estimate,  instead  of  ninety  days,  as  is 
apparently  the  case.  Why  this  difference  between  a  general  average 
of  55.80  days  in  ten  cases  and  53  days  in  the  cases  of  the  outbreak 
due  to  natives  at  Tekamah,  and  the  actual  time  which  elapsed  from 
the  date  of  the  arrival  of  the  Texans  to  the  first  case  of  sickness  at 
Tekamah — ninety  days?  These  variations  are  to  be  sought  in  two 
sets  of  circumstances  or  conditions : 

1.  Climatic  and  telluric  condition. 

2.  The  material  upon  which  the  infecting  principle  is  bound. 
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AYith  regard  to  the  first.  The  Texans  were  placed  on  the  danger- 
ous pastures  at  Tekamah  on  April  1,  1887.  The  weather  was  cold 
and  the  land  wet,  and  it  continued  so  until  about  June;  that  is,  it  did 
not  approach  the  conditions  under  which  the  germs  find  their  natural 
development  in  their  native  fields  (Texas)  until  about  that  time. 
Hence,  until  about  June  1st,  the  germs  deposited  by  the  Texans  on 
these  fields  must  have  lain  comparatively  dormant  so  far  as  these 
fields  were  concerned ;  or,  in  other  words,  no  general  infection  of  the 
fields  on  which  the  Texans  were  placed  could  have  possibly  occurred 
before  June  1st. 

Above  it  has  been  said  that  these  were  the  first  cases  on  record  in 
which  the  disease  had  been  extended  by  natives  that  were  primarily 
infected  upon  pastures  infected  by  Texans  to  other  native  or  northern 
cattle. 

That  the  contrary  is  and  has  been  the  generally  received  opinion, 
both  by  stockmen  and  veterinarians,  can  be  seen  by  the  following 
quotations: 

"It  seems  that  native  cattle  do  not  communicate  the  disease  to 
each  other,  as  in  many  instances  cows  were  housed  in  the  same  stable 
with  sick  cows  without  being  infected."  N.  Y.  Trans.,  p.  1060. 
(Which  is  natural  as  the  disease  is  not  contagious. — B.) 

"  With  but  few  exceptions,  all  those  cows  became  infected  and  died 
that  grazed  near  the  cattle  yards,  or  in  localities  formerly  occupied  by 
Texans,  drinking  the  same  water  used  by  the  latter,  etc."  N.  Y. 
Trans.,  p.  1060. 

"  In  conclusion  I  would  say,  that  I  have  no  reason  to  believe  that 
native  cattle,  even  under  circumstances  the  most  favorable  to  infection, 
will  infect  other  native  cattle."     N.  Y.  State  Trans.,  p.  1066. 

"In  1868,  three  of  a  herd  of  sixty-five  were  infected  and  died 
without  the  disease  extending  to  the  rest  of  the  animals." 

Mr.  Gamgee  says,  under  the  heading: 

NON-TRANSMISSlOX    OF    THE    DISEASE    BY    NORTHERN    OR    WESTERN 

CATTLE. 

"  During  the  three  months  last  summer,  many  well  marked  cases 
have  been  seen  of  the  communication  of  splenic  fever  to  Illinois  and 
Indiana  cattle.  At  first  these  animals  were  allowed  to  die,  but  as 
soon  as  large  herds  of  grazing  stock  were  attacked,  an  effort  was  made 
to  save  them  by  shipping  and  sending  to  eastern  markets.  Cattle- 
trucks  have  thus  been  filled,  in  large  numbers,  with  infected  steers, 
which  died  or  were  slaughtered  and  submitted  to  the  rendering  tanks. 
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But  not  a  single  case  has  transpired  to  show  that  these  animals  have 
induced,  directly  or  indirectly,  any  disease  in  the  stock  of  eastern 
states. 

"  How  different  from  this  is  the  working  of  a  contagious  disease." 
U.  S.  Ag.  Keport,  1871,  p.  115. 

We  should  say  so  ! 

It  has  previously  been  remarked  that  Mr.  Gamgee  was  all  wrong 
in  his  pathology  of  this  disease. 

We  have  given  abundant  evidence  to  show  that  the  southern  cattle 
plague  is  an  infectious  and  not  a  contagious  disease.  It  is  nothing 
surprising  that  cattle  shipped  directly  to  our  eastern  cities  for  immediate 
slaughter  should  not  have  been  the  means  of  extending  the  disease 
among  eastern  cattle,  when  we  consider  the  exact  climatic  conditions 
which  must  prevail  for  a  given  period  in  order  that  this  result  may 
occur,  and  especially  appreciate  the  fact  that  cattle  shipped  in  that 
way  and  for  that  purpose  could  not  possibly  have  had  opportunity 
to  come  in  contact  with  our  eastern  pastures,  and  hence  infection  of 
eastern  cattle  was  rendered  well-nigh  impossible.  The  case  is  far  dif- 
ferent with  southern  cattle  shipped  direct  from  the  permanent  home 
in  the  south  to  the  east  for  feeding  and  fattening  purposes.  In  such 
cases  the  disease  has  frequently  broken  out  in  eastern  cattle. 

Gamgee  reiterates  his  conclusion,  as  follows  : 

"  None  but  southern  cattle  communicate  the  disease,  and  they  rarely, 
if  ever,  do  any  mischief  through  stock  yards  and  cattle  cars,  and  only 
by  feeding  on  pastures  over  which,  other  stock  roams  and  feeds." 
Ibid.,  p.  116. 

Similar  conclusions  can  be  easily  found  in  the  other  reports  of  the 
U.  S.  Agricultural  Department,  but  the  above  are  sufficient  to  show 
that  the  generally  received  opinion  is  and  has  been,  that  infected 
northern  cattle  are  harmless  as  regards  their  own  kind. 

The  experience  in  Nebraska,  during  the  summer  of  1887,  that  na- 
tive cattle  could,  under  exact  and  favorable  conditions,  so  infect  their 
pastures  that  other  natives  would  become  infected  and  die  from  the 
southern  cattle  plague,  being  contrary  to  former  observations  and  ex- 
perience, naturally  called  forth  some  criticism,  but  unfortunately  from 
persons  who  were  incompetent  to  give  such  question  the  scientific  ob- 
servation it  demanded.  The  following  remarks  are  a  specimen  of 
these  objections : 
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"  Dr.  G.'s  object  was  for  the  purpose  of  investigating  Dr.  Billings' 
eases  of  Texas  fever,  which  had  broken  out  among  the  native  cattle 
of  Tekamah,  and  which  the  latter  claims  was  transferred  from  the 
suffering  cattle  in  the  native  herd  to  other  cattle  in  the  same  herd. 
This  theory  is  exactly  opposite  to  that  of  Dr.  G.,  who  has  always 
claimed  that  it  is  impossible  for  the  disease  to  spread  among  the  cat- 
tle of  native  herds  to  other  cattle  in  the  same  herds." 

"Dr.  G.  said:  Dr.  Billings  has  done  more  to  injure  the  cattle 
business  of  Tekamah  than  any  other  one  thing.  He  has  spread  his 
opinion  in  regard  to  the  contagion  of  the  Texas  fever  broadcast,  and 
in  consequence,  buyers  or  purchasers  cannot  be  found  in  that  part  of 
the  country.  I  have  always  been  of  the  opinion,  and  am  of  the  same 
opinion  yet,  that  Texas  fever  will  not  spread  in  a  herd  of  native  cat- 
tle. The  way  the  malady  strikes  our  native  cattle  is  from  the  south- 
ern cattle.  When  the  latter  come  north  they  do  not  die  from  the 
effects  of  it,  but  the  native  cattle  are  almost  sure  to  die  from  it.  As 
far  as  my  observation  and  experience  reach,  the  malady  cannot  be 
transmitted  from  native  cattle  to  other  native  cattle,  and  owing  to  the 
theory  advanced  by  Dr.  Billings,  the  people  of  Tekamah  are  alarmed, 
and  the  cattle  business  there  is  almost  stagnated." 

"There  are  several  other  things  that  also  might  be  taken  into  con- 
sideration.  The  native  cattle  are  known  to  have  come  over  the  same 
trail  that  the  Texas  cattle  were  on,  and  they  may  easily  have  caught 
the  malady  there.  Then,  again,  the  high  winds  may  have  blown  the 
dry  manure  from  the  pasture  of  the  Texas  cattle  to  that  of  the  native 
cattle,  and  the  disease  could  have  been  generated  in  that  manner." 

This  observer  says  that  native  cattle  cannot  extend  the  disease. 

In  the  first  place  he  seems  utterly  unaware  of  the  fact  that  were 
this  the  case  the  southern  cattle  plague  would  be  a  unicwm  in  all  our 
pathological  records  of  diseases  of  an  infectious  and  exactly  similar 
character.  Persons  that  have  never  had  any  education  in  pathology 
are  totally  unfitted  to  value  experiences  of  this  kind,  and,  as  is  to  be 
easily  seen,  fail  utterly  in  appreciating  the  relation  between  climatic 
influences  and  the  development  of  this  plague. 

There  are  but  three  authorities  upon  this  subject  who  have  expressed 
any  opinion  whatever. 

They  are : 

1.  The  metropolitan  board  of  health  of  New  York  city,  who 
studied  the  disease  in  a  very  exhaustive  manner.  Their  report  is  to 
be  found  in  the  transactions  of  the  New  York  State  Agricultural  So- 
ciety, 1867,  vol.  2. 

What  do  they  say  ? 
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"That  the  evidence  of  the  contagion  of  the  Texas  cattle  disease 
being  communicated  from  native  to  other  native  cattle  in  this  group 
is  beyond  a  doubt."     p.  1047. 

While  the  above  quotation  certainly  speaks  against  the  assertions 
of  the  state  veterinarian  of  Nebraska,  and  very  positively  contradicts 
the  generally  received  opinion,  still  I  cannot  accept  it  as  testimony  in 
favor  of  any  of  my  own  observations. 

By  referring  to  page  1043  of  the  N.  Y.  State  Transactions,  we  shall 
find  the  history  of  the  cases  upon  which  this  conclusion  was  based. 
It  is  as  follows  : 

"On  the  twenty-fifth  of  August  there  arrived  at  Hamptonburg, 
Orange  county,  N.  Y.,  forty-four  head  of  native  cows  and  heifers,  di- 
rectly from  Painesville,  Lake  county,  Ohio." 

On  page  1046  we  read  : 

"Cattle,  that  were  supposed  (!  !  ? — B.)  to  be  natives  of  the  western 
states,  and  that  had  arrived  from  Painseville,  Ohio,  *  *  *  began 
to  show  symptoms  of  disease  within  a  week  from  the  time  of  their 
shipment  from  Painesville,  O.     The  true  Texas  cattle  disease      *     * 

*  was  prevailing  at  the  time  in  Summit  county,  Ohio.  That 
these  cattle,  which  were  at  least  reputed  to  be  native  stock,  (!  !  ? — B.) 
did  communicate  the  same  kind  of  fatal  disease  to  native  stock,  that 
killed  several  of  their  number,  does  not  admit  of  a  shadow  of  doubt. 
In  the  absence  of  those  exact  methods  of  investigation  which  the 
medical  anatomists  pursued  in  our  cities,  we  do  not  hesitate  to  take  the 
straightforward  testimony  of  experienced  herdsmen,  who  saw  the 
disease  and  described  it  to  us." 

Upon  such  testimony  there  is  based  the  assertion,  "  That  the  evi- 
dence of  the  contagion  of  the  Texas  cattle  disease  being  communi- 
ea'ed  from  native  to  other  native  cattle  is  beyond  a  doubt." 

I  will  at  once  place  this  question  "  beyond  a  doubt,"  that  the  dis- 
ease occurring  in  the  native  Orange  county  cattle  was  not  the  southern 
cattle  plague,  and  that  the  "testimony  of  experienced  herdsmen" 
was  valueless  in  this  case,  as  it  generally  is  in  all  such  cases. 

In  our  consideration  of  the  period  of  incubation  in  this  disease  it 
will  be  remembered  that  we  quoted  the  following  from  the  same 
report : 

"  When  it  is  considered  that  the  latent  incubative  period  of  this 
disease  is  always  more  than  fourteen  days." 

It  will  also  be  remembered  that  we  consider  it  to  be  always  under 
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15  days,  and  that  we  have  given  evidence  showing  the  correctness  of 
this  conclusion;  for,  if  in  cases  where  infection  has  resulted  immedi- 
ately on  exposure,  the  first  death  occurred  in  twenty  or  twenty-one 
days  in  several  such  instances,  we  must  make  allowance  for  the  time 
which  elapsed  for  the  generalization  of  the  inficiens  and  its  action, 
which  under  natural  infection  I  think  takes  not  less  than  five  days, 
then  the  period  of  infection  (visible)  must  be  about  fifteen  days  (or 
less)  to  death. 

Again,  it  has  been  shown  conclusively,  by  statistics  and  my  own 
observation,  that  the  average  time  elapsing  between  exposure  and  the 
first  death  has  been  50  odd  days,  the  shortest  period  recorded  being 
33  days. 

Now  let  us  compare  these  facts  with  the  results  observed  in  Orange 
county,  N.  Y. 

The  Ohio  cattle  arrived  Aug.  25th.  "  Aug.  29th  two  cows  were 
purchased  from  the  same  lot,  by  Mr.  Win.  Moul — apparently  well." 
Sept.  8,  one  of  these  cows  died.  "  On  the  12th  of  Sept.,  13  days 
afterward,  one  of  Mr.  Moul's  milch  cows  was  found  to  be  ailing." 
On  the  14th  (15  days  afterward)  another  cow  was  sick;  on  the  19th 
still  another.  "  These  cows  were  unfortunately  not  examined  after 
death."  "  The  cows  that  died,  of  the  original  herd,  were  not  buried 
sufficiently  deep,  their  carcasses  becoming  exposed.  Two  pairs  of 
oxen  and  two  young  heifers  were  allowed  to  pasture  in  this  field 
where  the  dead  cows  were  buried.  About  two  weeks  after  one  of  the 
oxen  was  found  sick,  but  finally  recovered.  Another  ox  was  found 
dead  on  the  21st  of  Sept.  Oct.  24th,  two  heifers,  which  had  been 
pasturing  in  the  same  field  where  the  dead  cows  lay,  were  found  dead. 
They  had  not  been  discovered  to  be  suffering  with  any  disease." 
Ibid.,  pp.  1043,  44,  45. 

The  above  does  not  conform  to  the  southern  cattle  plague,  but 
does  to  anthrax,  which  disease  has  frequently  been  confounded  with 
the  former. 

The  next  case  which  apparently  goes  to  show  that  natives  can  be 
the  cause  of  the  extension  of  the  disease  to  other  native  cattle  is 
from  Dr.  John  H.  Rouch,  once  health  officer  of  Chicago,  and  at  pres- 
ent the  noted  and  efficient  secretary  of  the  Illinois  board  of  health, 
a  man  of  no  mean  authority  on  this  question.     He  says  : 

"  With  regard  to  the  transmittal  of  this  disease  by  native  to  other 
native  cattle,  I  must  confess  that  notwithstanding  the  weight  of  tes- 
timony against,  I  am  inclined  to  believe  that  it  can,  and  does  take 
place. 
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"General  instances  of  this  character  fell  under  my  observation,  but 
the  most  conclusive  evidence  I  have  is  that  native  cattle  were  pur- 
chased in  Chicago  in  August,  and  taken  to  Lebanon  county,  Pa.,  and 
that  a  short  time  afterward  they  died,  and  that  other  native  cattle  on 
the  same  farm  and  neighborhood  died,  and  that  no  Texas  cattle  had 
been  near  the  place."     New  York  State  Transactions,  p.  1082. 

The  evidence  is  also  not  conclusive  in  this  case,  for  the  same  reasons 
given  above. 

Mr.  Salmon,  chief  of  the  bureau  of  animal  industry,  has  also  some- 
thing to  say  on  the  subject,  which  is  as  follows : 

"  Are  pastures  ever  infected  by  sick  natives  ? 

"If  the  observers  of  Texas  fever  are  practically  unanimous  in  con- 
cluding that  the  disease  is  never  conveyed  from  one  animal  to  another, 
this  is  far  from  being  the  case  in  regard  to  the  ability  of  sick  animals 
to  infect  pastures.  It  is  true  that  in  all  the  observations  of  1868 
there  were  but  two  cases  (those  quoted)  where  it  seemed  at  all  certain 
that  pastures  had  been  poisoned  by  sick  northern  cattle.  In  regard 
to  these,  however,  there  was  little  chance  for  doubt. 

"  In  my  own  observations  I  have  generally  found  that  sick  natives 
were  harmless,  but  there  seem  to  be  occasional  instances,  particu- 
larly where  they  have  been  pastured  on  infected  lands,  in  which  they 
carry  the  poison  and  infect  lands  that  were  previously  safe."  Report 
1883,  p.  61. 

Mr.  Salmon  then  gives  cases  which  he  considers  to  be  proof  of  this 
statement. 

The  above  is  valueless,  and  Mr.  Salmon  entirely  knocks  the  bottom 
from  under  his  argument  when  he  says,  "particularly  where  they 
have  pastured  upon  permanently  infected  lands,"  which  reduces  them 
to  the  same  condition  as  southern  cattle,  and  the  cases  quoted  by  him 
are  precisely  of  that  character  as  they  occurred  in  Virginia,  in  places 
where  Mr.  Salmon  is  showing,  or  endeavoring  to  show,  that  the  line 
of  permanent  infection  is  gradually  extending  northward. 

"With  regard  to  the  assertion  that  "  the  high  winds  may  have  blown 
the  manure  from  the  pasture  of  the  Texas  cattle  to  that  of  the  natives, 
and  the  disease  could  have  been  generated  in  that  manner,"  we  have 
the  incontrovertible  fact  before  us  that  with  those  same  Texas  cattle 
had  been  60  natives  from  May  15th  to  Aug.  10th,  and  thirty  of  the  lot 
remained  until  they  were  all  removed  from  the  pasture  in  October,  not 
one  of  which  ever  became  ill.  Again,  if  a  herd  of  such  Texas  cattle 
can  be  in  a  pasture  which  will  kill  natives  if  put  on  it,  and  yet  sur- 
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rounded  by  natives  in  other  pastures,  how  is  it  that  the  wind  has 
never  acted  in  that  way,  except  as  it  finds  its  generation  in  the  brains 
of  just  such  ignorant  people  as  the  author  of  such  a  statement,  in  the 
numerous  outbreaks  that  have  previously  occurred  in  the  North? 

How  is  it  that  "a  fence  will  keep  it  off,"  as  every  one  knows  to  be 
the  case? 

By  what  means  then  do  southern  cattle  infect  our  northern  pastures, 
as  well  as  natives  cause  the  extension  of  the  disease  when  it  occurs? 

THE  EXCEETA — THE    MANURE    IN    THE    FIEST    DEGREE    AND    URINE 

IN    THE    SECOND    DEGREE ARE    THE     ONLY   MEANS 

BY  WHICH  THIS  OCCURS. 

Dr.  H.  J.  Detmers  puts  forth  the  totally  indefensible  hypothesis  that 
it  is  the  saliva  of  cattle  by  which  this  infection  occurs.  As  his 
remarks  upon  this  subject  are  very  interesting,  we  cannot  do  better 
than  quote  them  in  detail,  though  portions  of  them  have  been  previ- 
ously noticed,  from  the  U.  S.  Agricultural  Report  of  1884: 

"Native  Texas  cattle  never  contract  the  southern  cattle  fever,  and 
possess  immunity  against  infection  as  long  as  they  remain  on  their 
native  range,  or  north  of  the  same,  provided  they  are  not  kept  north 
long  enough  (in  any  of  the  Northern  states)  to  become  there  accli- 
mated, or,  in  other  words,  have  never  passed  a  winter  in  the  North. 
But  the  same  cattle,  if  taken  from  their  native  range  and  driven  or 
shipped  south,  will  gradually  lose  their  immunity  in  proportion  to  the 
distance  they  go  further  south,  and  thus,  if  going  far  south,  finally 
become  liable  to  be  infected  and  to  contract  the  fever.  This  shows 
the  infectious  principle  must  be  the  more  intense  the  further  south  the 
locality. 

"If  Texas  or  other  southern  cattle,  to  all  appearances  themselves 
perfectly  healthy,  are  shipped  or  driven  North,  away  from  their 
native  range,  after  new  grass  has  appeared  and  become  interwoven  or 
intermixed  with  the  old  dead  grass  of  last  year's  growth,  which, 
owing  to  the  warmer  weather  and  the  usually  abundant  rains  of 
the  early  southern  spring,  is  in  a  decaying  condition,  and  these  cattle, 
thus  compelled  to  eat  both  the  intermingled  old  and  new  grass,  have 
but  once  taken  a  good  meal  of  this  mixed  herbage,  they  will  as  soon 
as  they  arrive  at  a  certain  latitude  further  north  infect  every  trail  and 
pasture  on  which  they  graze,  and  every  water-hole  out  of  which  they 
drink,  with  the  infectious  principle  of  southern  cattle  fever.  And 
the  native  northern  cattle  following  them  will,  after  some  interval  of 
time  (period  of  incubation),  contract  the  disease,  as  a  rule,  in  its  most 
fatal  form. 
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"If  Texas  or  other  southern  cattle  are  moved  to  the  North  before 
any  new  grass  has  made  its  appearance  on  their  native  range,  or 
rather  before  the  dead  grass  of  last  year's  growth  has  commenced  to 
decay,  no  infection  of  northern  pasture,  etc.,  will  take  place,  no  mat- 
ter how  far  north  the  southern  cattle  may  be  shipped  or  driven.  If, 
however,  the  cattle  thus  leaving  their  native  range  in  the  South  early 
in  the  season,  or  in  the  winter,  should  travel  slow  enough  to  be  yet 
within  a  part  of  the  South  in  which  the  southern  cattle  fever  has  its 
permanent  source,  when  warm  weather  and  abundant  spring  rains 
cause  a  decay  of  the  old  grass  and  start  a  vigorous  growth  of  the 
new,  the  effect  will  be  precisely  the  same  as  if  the  cattle  had  been 
kept  that  long  on  their  native  range;  only  the  infectious  principle 
imparted  to  the  northern  pastures,  etc.,  may  be  a  trifle  less  virulent, 
and  taken  up  by  northern  cattle  may  cause  a  somewhat  milder, 
though  in  a  majority  of  cases  yet  fatal,  attack  of  the  disease.  I  had 
repeated  occasions  to  observe  that  the  fever,  as  a  rule,  is  the  more 
severe  the  further  south  the  source  of  the  infectious  principle. 

"  Northern  cattle  shipped  to  Texas,  or  to  other  parts  of  the  South, 
will  contract  the  disease,  and  as  a  rule  die  of  it,  if  only  once  pastured 
soon  after  their  arrival  on  land  that  contains  both  old  and  new  grass 
— particularly  if  it  is  so-called  hog-wallow  land — or  if  only  once 
allowed  to  drink  out  of  a  water-hole  receiving  the  drainage  of  such 
land. 

"Grown  northern  cattle  imported  into  Texas  usually  contract  the 
disease  with  more  certainty,  and  in  a  more  fatal  form,  than  imported 
northern  calves  and  yearlings.  Whether  such  is  the  case  because  the 
latter  have  a  smaller  mouth,  are  more  dainty  eaters,  and  better  able  to 
pick  out  the  blades  of  grass  they  want,  and  to  refuse  what  they  do 
not  like,  or  whether  their  young  organism  is  better  adapted  to  resist 
the  influence  of  the  pathogenic  principle,  I  will  not  now  decide,  and 
will  only  mention  that  some  young  animals,  even  calves,  contract  the 
disease  in  just  as  acute  and  severe  a  form  as  full-grown  cattle. 

"  In  the  North — say  north  of  the  southern  boundary  line  of  Kansas 
— the  disease  is  only  communicated  through  trails,  pastures,  and  graz- 
ing grounds,  or  rather  their  grasses  and  other  food-plants,  and  water- 
holes  previously  infected  by  southern  cattle;  but  it  usually  does  not 
make  its  appearance  until  the  latter  part  of  July  or  in  August,  or 
until  the  northern  prairies,  fields,  and  pastures,  owing  to  the  heat  and 
often  abundant  rains  of  the  summer,  contain  a  comparatively  large 
amount  of  vegetable  debris  or  decaying  vegetation,  which,  it  seems, 
is  am  important  factor  in  propagating  the  pathogenic  principle  if  once 
deposited.  That  a  propagation  of  the  once  deposited  pathogenic  prin- 
ciple actually  takes  place  on  the  grass  or  herbage  of  the  trails,  pas- 
tures, or  grounds,  etc.,  and  outside  of  the  animal  organism,  is  demon- 
strated by  the  fact  that  the  period  of  incubation,  as  a  rule,  is  a  long 
one,  if  the  native  northern  cattle  immediately,  or  within  a  few  days, 
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follow  the  southerners  on  the  trails,  pastures,  etc.,  while  it  usually  is 
considerably  shortened  if  a  few  or  several  weeks  intervene  between 
the  time  at  which  the  southern  cattle  left  and  the  time  at  which  the 
northern  cattle  entered  the  infected  premises.  As,  however,  the  infec- 
tious principle  is  not  volatile,  and  is  not  disseminated  through  the  air 
or  by  winds,  its  propagation  on  the  grass  and  herbage  of  the  infested 
grounds  may  not  be  the  sole  cause  of  shortening  the  period  of  incuba- 
tion, and  the  difference  just  stated  may  also,  to  a  certain  extent,  be 
accounted  for  by  the  following  fact :  In  about  two,  three,  or  four 
weeks  after  a  herd  of  cattle  has  left  its  grazing  grounds  (trail,  pas- 
ture, prairie,  etc.,  as  the  case  may  be)  a  fine  crop  of  young  and  juicy 
grass  will  be  found,  if  the  season  is  not  unfavorable  to  its  growth, 
wherever  the  cattle  have  grazed  ;  while  at  all  those  places  or  spots  where 
they  have  not  been  grazing  the  grass  will  be  comparatively  old  and 
tough.  If  a  herd  of  native  or  northern  cattle  immediately  follows 
a  herd  of  Texas  or  other  southern  cattle,  which  have  infected  the 
premises  with  the  pathogenic  principle  of  southern  cattle  fever,  the 
former  will  principally  graze  where  they  find  grass,  and  not  where 
the  southern  cattle  have  cropped  it,  and  where  they,  at  the  same 
time,  have  deposited,  as  I  shall  explain  further  on,  the  infectious 
principle.  But  if  the  herd  of  northern  cattle  enters  the  pastures, 
etc.,  formerly  occupied  by  the  southern  cattle  two,  three,  or  four 
weeks  after  the  latter  left  them,  or  after  a  new  crop  of  young  grass 
has  made  its  appearance,  the  former,  for  obvious  reasons,  will  prefer 
to  graze  at  the  very  places  where  the  southern  cattle  have  grazed, 
and  deposited  the  pathogenic  principle.  As  it  is  well  known  that  the 
length  of  the  period  of  incubation  depends,  to  a  certain  extent  at 
least,  upon  the  quantity  and  intensity  of  the  infectious  principle  taken 
up  by  the  animal  organism,  no  further  explanation  will  be  necessary. 

^c  ^c  ^  ^  ^ 

"  If  all  the  facts  known  in  regard  to  the  communication  of  southern 
cattle  fever  to  northern  cattle  by  means  of  trails,  grazing  grounds,  pas- 
tures, water-holes,  etc.,  are  duly  considered  as  they  present  themselves, 
there  can  hardly  remain  a  doubt  that  the  infection  of  the  trails,  pas- 
tures, etc.,  must  be  effected  by  means  of  the  saliva  of  the  southern 
cattle. 

"  In  proof  of  this  assertion  I  may  be  allowed  to  state  a  few  facts, 
and  also  to  dwell  upon  other  theories  now  and  then  advanced.  First, 
as  to  the  latter.  One  theory  charges  the  infection  to  a  deposit  of  the 
urine  of  southern  cattle.  If  it  were  the  urine  that  causes  the  infec- 
tion, only  those  comparatively  small  and  far  apart  spots  in  which  the 
urine  of  southern  cattle  is  deposited  would  be  able  to  communicate 
the  disease  to  northern  cattle,  for  it  has  been  established  beyond  a 
doubt  that  the  infectious  principle  is  not  carried  through  the  air  or 
disseminated  by  the  winds,  and  that  even  a  wire  fence  separating  a 
pasture  occupied  by  northern  cattle  from  a  trail  or  pasture  of  Texas 
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cattle  is  ample  protection.  Besides,  cattle  are  not  apt  to  graze  where 
another  animal  has  urinated,  and  as  the  urine  is  soon  absorbed  into 
the  ground  (very  favorable  to  the  infection  of  the  same — B.),  or  evap- 
orated, it  could  never  be  explained  how  it  can  be  possible  that  the 
infectiousness  of  a  pasture  or  trail  increases  in  intensity  at  least  for 
several  weeks  after  the  southern  cattle  have  left  it.  (The  explanation 
is  easy :  by  the  multiplication  of  the  germs  in  the  urine,  and  they  are 
there ! ! — B.)  If  the  urine  constituted  the  vehicle  of  infection,  the 
wholesale  infection  of  every  northern  herd  of  cattle  that  passes  over 
and  grazes  on  a  trail  of  southerners,  or  feeds  on  a  pasture  that  has  been 
occupied  by  the  latter,  would  hardly  be  possible,  and  at  the  utmost 
only  one  or  a  few  animals  of  a  herd  would  contract  the  disease.  An- 
other theory  charges  the  excrements  of  southern  cattle  with  consti- 
tuting the  vehicle  of  the  pathogenic  principle.  The  objections  just 
made  against  the  urine  theory  will  also  dispose  of  the  dung  theory; 
besides,  all  cattle,  but  particularly  grown  animals,  carefully  avoid  to 
graze  where  other  cattle  have  deposited  their  excrements.  They  are 
apt  to  sniff  at  places  where  horses  have  voided  their  dung,  and  when 
suffering  from  certain  digestive  disorders,  attended  with  a  vitiated  appe- 
tite, may  even  eat  some  horse  manure,  but  they  will  never  graze,  if 
they  can  help  it,  where  the  dung  of  their  own  kind  has  been  deposited, 
a  fact  well  known  to  every  cattle  man.  It  may  be  possible  that  some 
pathogenic  bacteria  pass  off  with  the  dung,  or  even  with  the  urine ; 
but  if  they  do,  they  most  assuredly  do  not  furnish  the  principal  source 
of  infection.  Another  theory  charges  the  hoofs  of  the  southern  cattle 
with  being  the  communicators  of  the  infectious  principle.  This 
theory,  too,  can  be  easily  disposed  of,  even  if  it  were  possible  that  the 
hoofs  were  able  to  take  up  the  pathogenic  principle  (bacteria,  for  in- 
stance) at  the  native  range  and  convey  it  to  some  other  place,  that 
other  place  could  only  be  in  the  immediate  neighborhood,  because  at 
every  step  in  the  grass  the  hoofs  are  wiped,  and  in  mud  or  water 
they  are  apt  to  lose  whatever  may  cling  to  them ;  besides,  neither  the 
horn  of  the  hoof  nor  the[skin  of  the  foot  constitutes  the  soil  or  medium 
needed  for  the  reproduction,  preservation,  and  propagation  of  such  a 
pathogenic  principle  as  that  which  causes  the  southern  cattle  fever. 
Even  if  the  skin  of  the  foot,  particularly  in  the  cleft  between  the 
hoofs,  constituted  a  suitable  medium,  and  afforded  all  the  conditions 
necessary  to  the  existence  and  reproduction  of  the  pathogenic  principle, 
the  constant  wiping  and  friction  which  those  parts  are  subjected  to  on 
the  march  would  preclude  the  possibility  of  conveying  the  principle 
(bacteria)  in  that  way  a  thousand  miles,  or  even  further.  Still  another 
theory,  which  has  a  great  many  adherents  even  among  practical  cattle 
men,  charges  the  ticks  often  found  on  Texas  cattle  with  being  the 
bearers  of  the  infectious  principle,  or  even  with  constituting  themselves 
the  pathogenic  agency.  The  principal  objection  that  can  be  brought 
to  bear  against  this  theory  is  the  fact  that  southern  cattle  free  from 
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ticks  will  infect  northern  pastures,  etc.,  just  as  soon  as  those  that  have 
them,  and  that  ticks  of  the  same  kind  also  occur  in  countries  in  which 
the  southern  cattle  fever  n^ver  originates' or  makes  its  appearance, 
unless  it  is  introduced  by  southern  cattle  infecting  a  trail,  pasture, 
water-hole,  etc.  The  perspiration  (through  the  skin)  of  southern  cat- 
tle, and  even  the  expirations  (from  the  lungs)  have  been  accused  of 
constituting  the  pathogenic  principle,  or  the  vehicle  of  the  same.  But 
this  theory,  too,  is  fallacious,  for  if  true,  the  pathogenic  agency  would 
be  of  a  volatile  nature,  and  be  communicated  through  the  air,  which 
it  evidently  is  not,  as  already  stated.  Hence  the  only  thing  that 
remains  as  the  probable  vehicle  and  medium  of  the  pathogenic  prin- 
ciple is  the  saliva  of  southern  cattle,  deposited  by  them,  not  only 
wherever  they  graze  and  drink,  but  also  often  dropping  in  strings  from 
their  mouths  on  the  march." 

Before  personally  considering  Dr.  Detmer's  saliva  theory,  let  us 
see  what  have  been  the  conclusions  of  other  observers : 

"One  of  the  most  reasonable  suppositions  in  regard  to  the  infection 
of  pastures  is,  that  this  occurs  from  the  excrement  of  southern  cattle. 

"To  test  this  theory,  cattle  excrement  was  taken  from  Savannah 
stock  yards,  placed  in  tin  cans,  and  used  for  inoculating  purposes 
within  three  clays."     Report,  1883,  p.  39. 

The  results  were  negative ! 

The  reader  will,  however,  soon  have  the  most  positive  evidence 
placed  before  him  that  the  manure  is  the  chief  means  by  which  the 
land  is  infected  in  this  disease. 

On  this  point  Gamgee  says: 

"It  is  not  the  breath,  or  saliva,  or  cutaneous  emanations,  which  are 
charged  with  the  poisonous  principle,  but  the  faeces  and  urine."  Re- 
port, 1871,  p.  118. 

The  New  York  report  says,  "  That  the  effort  to  discover  the  pre- 
cise nature  and  sources  of  the  infective  carrier  of  the  pestilences  which 
are  spread  by  means  of  excrement,  as  in  the  case  of  cholera,  typhoid 
fever,  and  this  disease  of  cattle"  (p.  1153)  shows  that  these  author- 
ities also  looked  upon  the  manure  as  the  chief  means  by  which  the 
land  is  infected. 

See  also  the  previously  quoted  letter  from  Mr.  McChesney,  of  Illi- 
nois Live  Stock  Commission. 

One  is  surprised  to  read  such  conclusions  as  the  above  from  a  per- 
son who  has  done  such  good  work  and  come  so  near  arriving  at  the 
truth  as  Detmers  did  in  regard  to  hog  cholera. 
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It  is  incomprehensible  to  ine  how  a  person  of  Detniers'  cleverness 
could  have  made  such  an  assertion  as : 

"  As  the  urine  is  soon  absorbed  or  evaporated,  it  could  never  be  ex- 
plained how  it  could  be  possible  that  the  infectiousness  of  a  trail  or 
pasture  increases  in  intensity,  at  least  for  several  weeks  after  southern 
cattle  have  left  it." 

This  conclusion  of  Detmers'  is  even  more  ridiculous  when  applied 
to  the  manure. 

The  "increase  in  infectiousness"  is  easily  explained  and  absolutely 
in  correspondence  with  the  biological  phenomena  of  germ  life. 

The  "increase  in  infectiousness"  is  caused  by  the  active  prolifera- 
tion of  the  germs  in  the  manure  and  urine,  which  continues  so  long- 
as  the  climatic  conditions  are  the  same  as  those  of  Texas,  and  gradu- 
ally extends  to  the  surrounding  ground,  finding  especially  favorable 
and  protecting  conditions  in  the  looseness  and  moisture  of  the  soil,  due 
to  efiects  of  the  roots  of  the  herbage,  and  its  protection  of  the  soil  by 
the  parts  above  the  ground.  That  the  infecting  abilities  of  the  urine 
are  less  than  those  of  the  manure  is  certain : 

1 .  Because  it  contains  less  germs. 

2.  Because  it  soon  evaporates,  and  thus  offers  less  favorable  means 
for  their  protection,  but  it  does  offer  some  by  adding  moisture  and 
favorable  chemical  components  to  the  earth  upon  which  it  falls. 

That  the  dung  is  really  the  vehicle  by  which  our  northern  pastures 
and  lands  become  infected  is  so  palpable  that  it  seems  beyond  compre- 
hension how  anyone  can  argue  against  it.  Detmers  himself  gives  the 
strongest  possible  evidence  in  its  favor,  though  rejecting  the  logical 
conclusion,  when  he  says : 

"If  Texas  or  other  southern  cattle,  to  all  appearances  perfectly 
healthy,  are  shipped  or  driven  north,  away  from  their  native  range, 
after  new  grasses  have  appeared  and  become  interwoven  with  the  old 
dead  grasses  of  last  year's  growth,  which,  owing  to  the  warmer  weather 
and  usually  abundant  rains  of  the  early  southern  spring,  is  in  a  de- 
caying condition,  and  these  cattle,  thus  compelled  to  eat  both  the  old 
and  new  grasses,  have  but  once  taken  a  good  meal  of  this  mixed  herb- 
age, they  will  (as  soon  as  they  arrive  at  a  certain  latitude  further 
north)  infest  every  trail  and  pasture  on  which  they  graze,  and  every 
water-hole  out  of  which  they  drink,  with  the  infectious  principle  of 
southern  cattle  fever."     Eeport,  1884,  p.  427. 

The  lay  reader  might  be  led  to  think  from  the  tenor  of  the  above 
passage  that  it  was  the  grasses  directly,  the  "mixture"  upon  which 
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Detmcrs  lays  so  niuch  stress,  that  caused  the  infection  of  our  northern 
lands.  A  more  mistaken  conclusion  could  not  be  made!  The  old 
grasses,  wilted  and  matted  together  down  on  the  southern  plains,  form 
a  beautiful  natural  carpeting  to  protect  the  ground  underneath.  They 
draw  little  or  no  moisture  from  it ;  they  protect  it  from  the  cool  influ- 
ences of  the  air  and  evaporation,  and  thus  serve  as  a  natural  means  to 
preserve  the  vitalities  of  the  germs  lodged  in  the  ground.  If  cold 
enough,  the  germs  may  remain  dormant,  both  in  the  roots  of  this  old 
dry  grass  and  the  ground,  until  the  "warm  weather  and  usually 
abundant  rains  of  the  early  southern  spring  "  supply  just  the  conditions 
these  germs  have  been  waiting  for  to  take  on  renewed  life  and  activity. 

On  the  other  hand,  as  these  germs  must  undoubtedly  pollute  the 
herbage,  dry  and  withered  though  it  may  be,  the  moment  the  cattle 
commence  to  eat  it  (and  when  do  they  not  eat  it  in  Texas?)  and  the 
cattle  take  it  into  their  stomachs,  these  microphytes  find  there  the  nec- 
essary temperature  to  development,  and  suitable  conditions,  though 
not  so  favorable  as  in  the  earth  itself,  and  there  they  develop  and  in- 
crease in  numbers  until  they  permeate  the  whole  mass.  The  very  ca- 
tarrhal condition  of  the  entire  inside  of  the  intestinal  canal  found  in 
this  disease.serves  as  a  means  of  protection  to  them,  especially  through 
their  journey  through  the  fourth  or  digesting  stomach,  from  which 
they  get  into  the  intestines  and  are  passed  off  and  dropped  on  our 
northern  lands,  where  they  find  protection  in  the  manure,  by  its  vol- 
ume, by  the  heat  produced  in  its  fermentation,  by  the  drying  up  and 
hardening  of  its  outer  surface,  until  they  are  scattered  about  by  the 
feet  and  movements  of  the  cattle,  by  the  rains,  by  winds,  and  by  the 
disintegration  of  the  heap. 

That  Detmers'  saliva  theory  has  little  or  no  foundation  is  shown 
by  his  own  argument  with  regard  to  the  grasses.  The  grasses  do  not 
come  out  by  way  of  the  mouth.  Cattle  do  not  ruminate  much  when 
being  driven  rapidly  over  a  trail.  Saliva  does  not  come  from  the 
stomach,  but  from  the  glands  within  and  around  the  mouth,  hence 
their  drewlings  have  little  or  no  opportunity  to  become  profusely  con- 
taminated with  germs,  and  by  dropping  on  the  ground  infect  it. 

The  manure,  on  the  contrary,  is  being  dropped  almost  constantly 
by  a  large  herd  when  on  its  passage  or  in  a  pasture. 

The  same  argument  used  by  Detmers  against  the  urine  as  an  infec- 
tion-bearina;  material  is  still  more  conclusive  against  the  saliva. 
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The  saliva  must  drop  in  even  smaller  quantities,  and  hence  be  only 
found  upon  the  surface  of  the  ground  and  herbage,  and  thus  evaporate 
still  more  rapidly;  and,  considering  the  nature  of  the  urine  in  this 
disease,  it  is  still  more  probable  that  it  is  replete  with  germs  than 
the  saliva. 

The  facts  in  connection  with  the  outbreak  at  Tekamah  are  of  them- 
selves sufficient  to  contradict  Detmers'  saliva  theory  completely,  and 
point  to  the  manure  only  as  the  means  by  which  our  lands  are  in- 
fected by  the  Texans. 

The  Texans  arrived  March  31st,  1887;  from  that  time  until  April 
15th,  at  least,  the  weather  was  very  cold  and  quite  wet,  in  fact  it  froze 
hard  quite  a  number  of  times,  and  there  were  frosts  nearly  every  night. 
Now,  it  is  an  unquestionable  fact  that  such  freezing  and  frosts  will  kill 
the  germs  of  the  southern  cattle  plague  if  the  cold  comes  in  direct 
contact  with  them ;  that  is,  if  there  is  not  sufficient  protecting  mate- 
rial over  and  around  them.  The  experience  in  some  parts  of  Texas 
shows  this:  When  the  germs  in  the  grasses  and  on  the  surface  of  the 
ground  are  killed,  but  not  those  in  the  earth  itself,  for  the  disease 
again  breaks  out  the  next  summer,  the  frozen  crust  on  the  surface  of 
the  earth  keeping  the  warmth  below.  Now,  were  it  the  saliva  in 
which  the  germs  were  lodged  and  by  which  it  is  planted  in  our  north- 
ern pastures,  it  must  have  laid  on  the  grasses  and  surface  of  the 
ground  only,  at  Tekamah,  and  here  the  germs  must  have  been  killed 
by  the  cold  weather  that  prevailed  for  over  two  weeks,  and  then  no 
outbreak  of  the  southern  cattle  plague  would  have  resulted. 

With  these  remarks  we  may  drop  Detmers'  saliva  theory. 

THE    GERM    OF   THE   SOUTHERN    CATTLE    PLAGUE. 

Every  important  discovery  has  some  history  which  belongs  to  it, 
and  which  shows  that  ideas  and  investigations  have  early  centralized 
about  a  [certain  focus  until  [the  efforts  of  many  have  finally  crystal- 
lized into  the  discovery  of  the  object  sought  by  some  one  person. 

In  this  regard  the  history  of  the  southern  cattle  plague  has  not 
varied  from  the  general  course.  Work  in  this  direction  was  first 
undertaken  by  the  metropolitan  board  of  health  of  New  York  City, 
but  without  any  successful  result,  although  they  felt  quite  confident 
to  the  contrary,  as  the  following  shows : 
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"  Bringing  his  skill  and  large  experience  to  the  work,  Professor 
Stiles  soon  unmasked  the  mysterious  and  active  agent  in  this  disease, 
revealing  not  only  its  perfect  outline  and  form,  under  the  miscroscope, 
to  every  eye,  but,  with  equal  distinctness,  revealing  the  mode  of  its 
attack  upon  the  blood  discs  and  the  entire  destruction  of  the  blood 
that  resulted  from  it.  One  of  the  most  brilliant  discoveries  in  medi- 
cal scieuce,  but  not  more  brilliant  than  useful."  Report  of  the  New 
York  State  Cattle  Commissioners,  Transact.  N.  Y.  Board  of  Ag., 
1867,  p.  951. 

"  The  parasite  that  is  found  in  the  blood  and  bile  of  infected  cattle. 

"  Whether  we  regard  it  as  a  propagating  and  destructive  cause  of 
the  disease,  or  simply  as  a  concomitant,  it  is  necessarily  an  important 
attribute  of  the  pathological  or  destructive  agency  that  operates  upon 
the  blood.  The  prolific  brooding  and  growth  of  the  fungus  (micro- 
coccus) is  wholly  dependent  upon  the  living  elements  of  the  blood  for 
its  soil  and  food  to  grow  upon.  But  the  real  significance  and  value 
of  the  results  that  have  been  reached  in  the  researches  upon  this  col- 
lateral element  of  the  inquiry  into  the  disease,  promise  much  for  prac- 
tical hygiene  as  well  as  for  herd  farming;  for  such  complete  demon- 
strations will  lead  to  a  kind  of  absolute  knowledge  that  is  much 
needed  concerning  the  pestilential  epidemics,  as  well  as  the  destructive 
epizootics,  and  will  lead  to  their  entire  protection."     Ibid.,  p.  1167. 

What  was  this  germ? 

Dr.  Stiles,  in  his  contribution  to  the  above  report,  says : 

"Quite  early  in  this  investigation  my  attention  was  attracted  to  the 
existence  in  the  diseased  bile  of  minute  vegetable  germs,  which  multi- 
plied abundantly  in  the  various  specimens  of  bile  preserved  for  anal- 
ysis. They  existed  in  the  form  of  spherical  or  irregular  aggregations 
of  micrococci,  the  nature  of  which  could  be  determined  only  by  the 
employment  of  the  highest  powers  of  the  microscope  and  by  studying 
their  development. 

"They  were  found  in  fresh  blood  and  bile,  but  with  difficulty. 

"In  specimens  of  bile  collected  in  the  evening  they  would  be 
found  abundantly  in  the  morning,  the  white  color  of  their  aggregation 
contrasting  with  the  yellow  hue  of  the  flocculi  of  the  bile  to  which 
they  were  attached  and  from  which  they  seemed  to  be  derived,  their 
abundance  being  such  as  to  preclude  the  idea  of  their  derivation  from 
any  other  source  than  the  blood  or  bile  itself."     Ibid.,  p.  1141. 

These  quotations  will  answer  for  our  purpose.  They  show  that 
the  New  York  investigation  concluded  that  a  micrococcus  was  to  be 
looked  upon  as  the  cause  of  the  southern  cattle  plague.  It  is  not  to 
be  expected  that  these  conclusions  should  be  proven  to  be  correct 
when  we  consider  the  development  of  bacteriological  research  at  that 
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time,  1867,  when  no  trustworthy  methods  of  isolation  had  been  per- 
fected, nor  had  our  present  technique  of  differentiation  by  coloring  for 
microscopic  examination  been  applied  to  micro-organisms. 

In  the  year  1871  the  United  States  government  authorized  Mr. 
John  Gamgee  to  study  this  disease,  as  has  already  been  noticed  many 
times  in  preparing  this  report.  The  microscopic  examination  of  the 
blood  and  tissues  was  largely  made  by  Dr.  John  S.  Billings  and  Dr. 
Curtis,  surgeons  in  the  U.  S.  army.  Their  results  were  unsuccessful 
in  demonstrating  the  presence  of  any  specific  germ  in  connection  with 
Texas  fever,  but  are  very  interesting,  as  they  mark  a  period  in  the 
development  of  this  peculiar  department  of  scientific  work.  It 
should  be  remarked  in  justice  to  the  gentlemen  named,  that  neither  of 
them  would  to-day  indorse  the  views  they  then  promulgated,  as  they 
are  directly  contradicted  by  our  present  experiences.     They  say : 

"  In  cases  of  splenic  fever  of  cattle  our  experiments,  therefore,  fail 
to  establish  the  presence  of  any  peculiar  or  special  cryptogam ic  germs 
in  the  blood,  and  instead  of  supporting  the  notion  that  the  micrococ- 
cus granules  which  are  present  in  any  way  cause  the  disease,  tend 
rather  to  show  that  their  occurrence  should  be  considered  as  an  effect 
of  the  malady,  whether  constant  and  inherent,  or  altogether  fortuitous; 
for  since  these  granules,  if  fungus  in  their  nature,  must  be,  as  indi- 
cated by  the  cultivation,  forms  of  the  very  commonest  moulds,  it  is 
certainly  a  much  more  probable  hypothesis  that  the  disease  so  destroys 
the  vitality  of  a  part  of  the  blood  as  to  render  it  capable  of  support- 
ing and  nourishing  a  low  form  of  ubiquitous  fungi  which  perish  wThen 
introduced  into  a  healthy  subject,  than  it  is  to  imagine  a  deadly  dis- 
ease, occurring  only  under  certain  rigidly  prescribed  conditions,  as 
caused  by  the  presence  in  the  economy  of  the  germs  of  fungi  noto- 
riously harmless  and  of  universal  occurrence. 

"  It  is,  of  course,  possible  that  the  fungi  developed  in  the  fluids  of 
a  diseased  animal  and  became  carriers  of  contagion. 

"  The  statement  of  Dr.  Stiles,  that  the  fungus  origin  of  zymotic  dis- 
eases is  now  conceded  by  the  highest  authorities  in  mycological  re- 
search, will  no  doubt  surprise  the  said  authorities,  for  the  highest 
authorities  in  England,  America,  and  Germany  concede  nothing  of 
the  kind." 

From  the  above  it  will  be  seen  that  the  United  States  authorities 
were  very  wide  from  the  mark,  and  that  they  absolutely  failed  to  ap- 
preciate the  true  direction  of  modern  research,  which  was  so  well  seen 
by  Dr.  Stiles  and  the  medical  men  of  the  metropolitan  board  of 
health.     Dr.  Stiles'  observation  quoted  above,  that  "the  fungus  origin 
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of  zymotic  diseases  is  now  conceded  by  the  highest  authorities  in 
narcological  research,"  though  written  in  1867,  would  now  be  endorsed 
by  the  "highest  authorities"  in  every  country,  and  probably  by  no 
one  more  fully  than  Dr.  John  S.  Billings,  the  erudite  librarian  of  the 
medical  library  at  Washington. 

The  fact  that  all  sorts  of  fungi  followed  the  cultivation  experiments 
of  these  gentlemen,  is  not  be  laid  to  their  door,  but,  as  said  before,  to 
the  fact  that  a  proper  technique  had  not  been  then  developed,  as  has 
since  been  the  case,  thanks  to  the  practical  genius  and  untiring  energy 
of  Koch  and  other  European  workers. 

The  next  work  which  we  find  upon  this  disease  and  its  germ  is 
from  the  hands  of  Mr.  Salmon,  of  Washington,  and  published  in  the 
Report  of  the  Department  of  Agriculture,  1883. 

Of  Drs.  Billings  and  Curtis'  work,  he  says: 

"  Billings  and  Curtis  also  concluded  that  in  the  blood,  bile,  and 
urine  of  cattle  slaughtered  in  Texas,  apparently  healthy  while  alive, 
but  presenting  after  death  the  appearances  characteristic  of  the  splenic 
fever,  there  are  present  minute  bodies  corresponding  to  the  micrococcus 
of  Hallier,  which  exhibit  the  same  behavior  with  re-agents  as  the  spores 
of  fungi."  p.  34. 

The  passage  quoted  has  its  value  completely  nullified  by  the  quota- 
tion that  has  been  previously  made,  where  Drs.  Billings  and  Curtis 
say  emphatically : 

"  In  cases  of  splenic  fever  of  cattle,  our  experiments,  therefore,  fail 
to  establish  the  presence  of  any  peculiar  or  special  cryptogamic  germs 
in  the  blood,  and  instead  of  supporting  the  notion  that  the  micrococ- 
cus granules  which  are  present  in  any  way  cause  the  disease"   *     * 

With  regard  to  this  search  after  the  germ  of  this  disease,  Salmon 

says : 

"  Of  course  in  my  search  for  the  disease  germ  it  has  been  a  primary 
object  with  me  to  determine  if  the  blood  of  affected  animals  really 
contains  either  bacteria  or  spores  of  any  kind  of  fungi.  *  *  * 
In  none  of  the  specimens  of  blood  which  I  have  tested  have  I  ever 
been  able  to  discover  any  living  germs,  and  if  the  plague  (Texas  fever) 
is  due  to  a  parasite  this  does  not  multiply  in  the  blood  before  death." 
p.  34,  Report  1883. 

Wrong,  as  usual ! 

"  In  bile  from  animals  affected  with  Texas  fever  the  diplococcus, 
which  I  shall  soon  describe  as  exciting  in  the  spleen,  may  be  seen 
floating  about  with  bacilli  and  bacteria. 
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"The  bile  then  is  not  a  suitable  liquid  in  which  to  look  for  patho- 
genic germs,  but  they  may  or  may  not  be  connected  with  the  causation 
of  the  disease,  as  there  is  no  possible  method  at  command  for  deciding 
this  point." 

With  regard  to  observations  of  Drs.  Stiles,  Billings,  and  Curtis 
upon  micro-organisms  in  the  above  named  fluids,  Salmon  says  : 

"  If  (they)  found  micrococci  in  the  blood  and  bile  then,  the  discov- 
ery throws  no  light  on  the  pathology  of  the  disease,  for  those  found 
in  the  blood  were  either  granules  of  debris,  or  atmospheric  bacteria, 
and  those  in  the  bile  were  in  no  way  differentiated  from  the  numer- 
ous septic  forms  which  are  always  present  in  that  liquid."  pp.  34, 
5,  Report  1883. 

Salmon  tells  us  that  his  materials  "  were  always  obtained  with  the 
greatest  precautions,  vacuum  tubes  being  filled  directly  from  the 
veins  and  immediately  sealed."     p.  34,  Ibid. 

In  spite  of  all  these  precautions  he  did  not  succeed  in  getting  pure 
collections  of  germs,  for  he  says  that  the  "  liquids  contained  the  most 
diverse  organisms,"  referring  to  the  gall,  while  in  the  blood  he  found 
nothing. 

I  will  briefly  say  here  that  the  micro-organism,  which  I  found  in 
connection  with  Texas  fever  (in  the  outbreaks  of  that  disease,  at  Te- 
kamah  and  Roca,  Neb.)  in  the  summer  of  1887,  was  always  pure 
and  alone  in  the  blood  and  gall,  as  well  as  the  organs  of  each  animal 
which  I  had  killed  and  which  was  subjected  to  examination.  Also 
that  the  same  organism  has  been  invariably  found  in  the  blood,  gall, 
and  tissues  of  the  ground  squirrels  which  were  used  for  the  experi- 
mental test  of  its  virulent  properties. 

This  object  is  not  a  "diplococcus"  as  claimed  by  Salmon  ! 

As  to  what  he  found,  Salmon  says : 

"  Micrococci  of  the  spleen  and  liver. 

"Two  cultivation  tubes  were  infected  with  some  pulp  from  the 
spleen.  The  next  day  both  were  turbid,  and  something  had  evidently 
multiplied  in  them.  One  was  examined  and  found  to  be  a  pure  cul- 
tivation of  diplococci,  without  any  power  of  movement ;  they  resem- 
bled the  fowl  cholera  micrococci,  but  were  smaller. 

"  Sections  prepared  in  this  way — stained  with  aniline  violet — 
plainly  showed  granules  of  the  dumb  bell  or  figure  eight  form,  which 
were  stained  a  different  shade  from  any  part  of  thet  issue."    Ibid.,  p.  35. 

In  order  to  obviate  any  misunderstanding  on  the  part  of  Mr. 
Salmon,  or   the  reader,  I  wish  to  lay  emphasis  upon  two  statements 
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in  the  above  quotations,  though  I  shall  have  to  refer  to  them  again 
later  on. 

1st.  Mr.  Salmon  tells  us  that  the  micro-organism  seen  by  him,  in 
the  tissues  of  the  liver  and  spleen  of  cattle  that  had  perished  from 
Texas  fever,  is  a  "  diplococcus ;"  that  is  double  coccus. 

2d.  That  it  had  a  u  figure  8  form;"  that  is,  constricted  in  the 
middle  of  its  body. 

3d.     That   it  was  "  without  any   power  of  movement." 

These  three  points  are  very  essential  to  be  remembered. 

Opposite  page  36  of  the  report  of  1883  may  be  seen  an  illustration 
of  the  object  described  by  Dr.  Salmon  (which  is  reproduced  in  Plate 
I.  of  this  report),  who  further  says : 

"  Owing  to  the  difficulty  of  obtaining  suitable  cases,  these  were  the 
only  reliable  investigations  of  the  splenic  liquids,  but  they  are  suffi- 
cient to  prove  that  a  parasitic  schizophyte  multiplies  in  the  spleen  in 
cases  of  this  disease. 

"  I  have  no  desire  to  exaggerate  the  importance  of  this  discovery. 
It  undoubtedly  needs  confirmation,  but  this  I  feel  assured  will  not  be 
lacking,  if  the  investigation  is  continued  through  another  summer." 
Ibid.,  p.  36. 

The  confirmation  has  never  been  given,  and  so  we  may  be  justified  in 
assuming  that  this  cocci  went  the  way  of  that  of  hog  cholera,  and  was 
allowed  to  pass  into  a  "  innocuous  desuetude." 

Salmon  made  some  experimental  inoculations  with  his  "diplococ- 
cus," but  all  he  says  with  regard  to  them  is  that  he  "  inoculated  a  cow,  a 
small  heifer,  and  steer  on  the  afternoon  of  Oct.  3d,  with  material  from 
a  cow  that  he  had  killed  in  the  last  stages  of  the  disease."  This  cow 
died,  but  he  gives  no  evidence  as  to  the  complaint  she  died  of,  and  as 
"  in  the  young  animals  there  was  (not)  any  serious  sickness,"  and  as 
no  autopsy  notes  are  recorded,  which  would  certainly  have  been  the 
case  had  there  been  any  reason  to  suspect  Texas  fever,  we  may  safely 
conclude  that  the  animal  did  not  die  of  that  disease. 

Neither  does  Salmon  give  us  any  evidence  that  his  "diplococcus" 
had  any  pathogenetic  action  when  inoculated  upon  rabbits,  mice,  and 
other  small  animals  used  in  experimentation,  and  as  he  gives  evidence 
that  he  was  accustomed  to  use  these  animals  in  the  study  of  hog 
cholera,  it  is  also  safe  to  conclude  that  his  "diplococcus"  was  a  fail- 
ure, like  his  "micrococcus"  of  swine  plague.  He  admits  all  this,  by 
saying  of  his  experiments  that  "they  are  certainly  negative,"  though 
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he  tries  very  hard  to  rub  the  negation  out  by  some  very  peculiar  rea- 
soning, still,  as  there  was  no  positive  evidence  whatever  that  his  "dip- 
loccus  "  was  the  cause  of  Texas  fever,  it  can  not  be  seen  how  Salmon 
could  possibly  have  said  in  an  early  part  of  the  same  report,  upon  the 
same  subject,  that : 

"  If  it  had  not  been  for  our  private  laboratory,  the  scientific  inves- 
tigation, for  the  year,  with  this  disease,  must  of  necessity  have  been 
a  failure,  as  such  investigations  had  been  in  the  past."    Ibid.,  p.  33. 

Which  is  as  much  as  to  say,  that  his  (Salmon's)  investigations  have 
not  "  been  a  failure."  However,  further  on  in  the  same  report  he 
admits,  as  in  other  places,  that  "  they  have  been  a  failure,"  in  the  fol- 
lowing words : 

"  We  are  not  yet  certain  as  to  the  germ  which  is  responsible  for 
this  trouble,  and  much  less  do  we  know  anything  of  its  habits  of  life." 
p.  43. 

And  still  again : 

"  The  first  step  towards  this  solution  is  evidently  a  thorough  study 
of  the  virus;  the  determination,  if  the  diplococci  which  I  have  dis- 
covered in  this  virus  are  the  essential  agents  of  the  disease."  Ibid., 
p.  43. 

On  another  page  comes  another  mass  of  inconsistencies,  where  he 

says : 

"  And  so,  if  the  inoculability  of  Texas  fever  had  not  been  discov- 
ered and  demonstrated  during  the  past  two  summers,  we  should  still 
be  in  doubt  as  to  the  possibility  of  determining  the  connection  of  the 
diplococcus  of  the  speen  with  the  etiology  of  this  plague. 

"  The  disease  may  be  produced  by  inoculation  with  splenic  pulp. 
This  is  one  point  gained  and  a  most  important  one."  Report  1883. 
p.  44. 

How  in  the  world  Salmon  could  have  written  such  positive  asser- 
tions in  the  same  report  where  he  has  said : 

"  What  conclusions  are  we  to  draw  from  these  experiments? 
"  They  are  certainly  negative."     Ibid.,  p.  38. 

Dr.  H.  J.  Detmers  also  made  some  observations  upon  Texas  fever, 
which  may  be  found  in  the  agricultural  reports  of  1880,  '81,  '84,  and 
says  that  he  found  a  "bacillus"  in  the  tissues,  but  as  he  gives  us  no 
other  evidence  of  its  connection  with  the  disease  we  can  feel  assured 
that  he  failed  to  make  out  any  case  for  its  etiological  connection  with 
the  southern  cattle  plague. 
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THE  TEUE  GEEM  OF  TEXAS  FEVER 

We  have  said  that  the  chief  cause  of  the  infection  of  our  northern 
pastures  must  be  sought  in  the  manure  of  southern  or  diseased  northern 
cattle.     It  now  remains  for  us  to  offer  the  proof  of  that  statement. 

In  order  to  prove  that  it  is  the  manure  of  infected  cattle  which 
lodges  the  germs  of  the  southern  cattle  plague,  we  must  first  find  the 
germ.  Has  anybody  found  it?  To  which  I  answer  that  there  has, 
and  that  the  honor  belongs  entirely  to  Nebraska,  as  well  as  does  that 
of  completely  connecting  the  germ  of  swine  plague  with  that  disease 
and  discovering  the  true  nature  of  that  pest. 

How  may  we  know  that  we  have  discovered  the  germ  in  any  specific 
disease '?  In  order  to  make  such  an  assertion  the  following  conditions 
must  be  fulfilled  in  every  detail : 

First — In  the  tissues  of  animals  ill  with  a  specific  disease  must,  in 
each  case  examined,  be  found  the  same  germ. 

Second — This  germ  must  be  cultivated,  free  from  every  other  germ 
in  some  of  the  artificial  media. 

Third — It  must  be  shown  that  the  germ  in  question  has  patho- 
genetic (disease  producing)  qualities  by  inoculating  animals  and  kill- 
ing them  thereby. 

These  three  conditions  have  been  fulfilled.  The  germ  of  the 
southern  cattle  plague  has  been  found  in  the  blood,  the  gall,  the  urine, 
the  liver,  spleen,  and  kidneys  of  every  animal  that  we  have  made  an 
autopsy  on  that  was  diseased.  These  germs  have  also  been  cultivated 
in  an  absolutely  pure  form  upon  and  in  artificial  media.  Gophers, 
or  ground  squirrels,  have  been  inoculated  with  such  cultivations,  and 
died  from  the  effects,  and  the  same  germ  found  in  their  blood  and  tis- 
sues and  in  sections  made  from  their  organs.  Cultivations  from  the 
same  have  also  been  made,  invariably  showing  the  same  germ  as  that 
got  from  the  cattle. 

These  results,  however,  do  not  show  that  this  was  the  germ  of  the 
southern  cattle  plague.  They  only  show  that  a  germ  was  found  in 
the  tissues  of  diseased  animals  that  had  fatal  disease-producing  prop- 
erties. 

How,  then,  can  we  tell  that  it  is  the  specific  germ  of  the  southern 
cattle  plague? 

To  be  able  to  affirm  this  fact  positively  cattle  must  be  inoculated, 
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as  the  ground  squirrels  were,  with  unquestionably  pure  cultivations, 
and  the  southern  cattle  plague  produced  in  those  cattle,  and  the  same 
germ  found  in  their  tissues  and  cultivated  from  them.  We  have  done 
this,  and  can  demonstrate  the  entire  series  of  facts  by  cultures  and 
microscopic  specimens  of  the  tissues. 

Hence  the  germ  of  the  southern  cattle  plague  has  been  discovered, 
and  I  think  that  I  may  be  pardoned  the  egotism  of  claiming  this  to 
be  the  first  occasion  in  the  history  of  American  medicine  that,  not  only 
one  but  two  germ  diseases  of  animal  life  have  been  traced  out  and 
their  origin  placed  upon  an  impregnable  scientific  basis. 

The  order  of  events  seems  to  be  reversing  itself!  The  sun  of  orig- 
inal research,  in  disease,  seems  to  be  rising  in  the  west  instead  of  the 
east  so  far  as  America  is  concerned.  This  honor  does  not  belong  to 
me  alone.  Without  the  confidence  and  assistance  which  have  been 
so  liberally  displayed  towards  me,  these  results  could  never  have  been 
obtained. 

This  honor  belongs  to  Nebraska,  and  the  credit  of  it  is  equally  to 
be  shared  by  the  state  board  of  agriculture,  who  suggested  the  work, 
and  the  board  of  regents  of  the  state  university,  who  have  made  the 
work  possible.  I  challenge  the  world  to  show  more  creditable  work 
done  by  the  most  noted  European  investigators  within  any  period  of 
fourteen  months  in  the  history  of  medicine,  without  more  than  allud- 
ing to  the  many  disadvantages  which  the  work  had  to  be  done  under, 
for  want  of  proper  resources,  material,  and  means,  especially  up  to 
the  present  time,  in  comparison  to  the  advantages  which  the  European 
governments  offer  their  workers.  These  remarks  are  not  offered  in 
complaint.  Such  stations  as  this  are  gradual  growths.  We  have 
made  a  magnificent  beginning,  and  shall  surely  arrive  at  the  fullest 
measure  of  completion.  As  has  often  been  said,  Nebraska  has  the 
credit  of  being  the  first  state  in  the  Union  to  establish  an  institution 
of  this  kind,  and  the  results  have  certainly  been  such  that  every 
patriotic  citizen  of  the  state  can  point  to  them  with  pride. 

But  the  West  is  moving.  She  is  beginning  to  realize  that  it  is  the 
duty  of  the  state  to  protect  the  public  wealth  from  pestilential  diseases 
as  represented  in  live  stock.  Missouri  has  followed  suit  by  inaug- 
urating a  similar  experiment  station.  But  she  has  done  more  !  Mis- 
souri has  the  proud  honor  of  being  the  first  government  of  an  Euglish 
speaking  community  to  send  a  man  to  Europe  to  fit  himself  for  this 
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work  and  to  pay  his  expenses.     May  the  United  States  government 
and  those  of  the  other  states  soon  follow  this  worthy  example. 

MORPHO-BIOLOGICAL   CHARACTERISTICS   OF   THE    GERMS    OF   THE 

SOUTHERN    CATTE    PLAGUE    AND    AMERICAN    SWINE    PLAGUE 

AND    THEIR    POINTS    OF    DIFFERENTIATION. 
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Diagramatic  representation  of  the  phases  of  development  of  the  ovoid  germs  of  extra-organ- 
ismal  septicaemia. 

Although  the  micro-etiological  organism  of  the  American  swine 
plague  will  be  described  in  connection  with  my  report  on  that  disease, 
and  some  points  touched  upon  that  will  not  find  mention  here,  still  I 
have  reserved  it  for  this  place  to  go  into  the  minuter  details  with  regard 
to  these  two  organisms,  on  account  of  their  close  relation  and  resem- 
blance to  one  another,  and  the  light  which  the  investigation  of  these 
germs  throws  on  that  of  the  yellow  fever. 

These  two  micro-organisms  are  neither  to  be  classed  with  micrococci 
or  bacilli.  They  are  not  round  objects  like  the  former,  or  rods  like  the 
latter.  They  belong  to  that  intermediate  group,  to  which,  for  con- 
venience sake,  patho-bacteriologists  are  beginning  to  give  the  name 
"bacteria,"  which,  while  not  perhaps  a  scientific  classification,  has 
many  practical  reasons  in  its  favor.  Their  longitudinal  diameter  is 
about  twice  that  of  their  transverse.  They  are  ovoid.  Their  ends 
are  rounded.  If  an  endeavor  be  made  to  differentiate  these  germs 
from  one  another  by  a  microscopical  examination,  we  shall  find  it 
impossible.  They  are  approximately  of  the  same  size  and  shape. 
Fresh  specimens  of  them  both  will  not  differ  so  much  in  dimensions 
— under  the  microscope — as  old  cultures  of  either  will  from  fresh  ones, 
or  different  individuals  in  the  same  old  cultures.  They  are  about  ^ 
the  transverse  diameter  of  a  red  blood  cell  in  length.  In  one  way, 
however,  they  can  be  easily  differentiated  by  microscopic  examina- 
tion. 

The  swine-plague  germ  has  a  far  sharper  chemical  affinity  (its 
poles)  for  the  blue  and  violet  tinctions  than  that  of  the  southern  cattle 
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plague,  and  the  latter  possesses  a  special  affinity  for  fuchsin,  while 
the  former  does  not. 

Whatever  the  tinction  used,  if  applied  lege-artis,  the  ends,  or  poles, 
of  these  micro-organisms  will  show  a  greater  specific  affinity  for  the 
coloring  material ;  while  the  middle  portion  of  the  body  has  far  less, 
unless  the  exposure  to  the  tinction  is  unduly  or  longer  pushed,  when 
this  portion  of  the  body  will  eventually  color.  The  capsule  of  these 
germs  seems  to  be  composed  of  the  same  material  as  the  ends,  as  it 
colors  in  the  same  manner,  thus  presenting  a  delicate  line  of  colored 
substance  connecting  the  two  colored  coccoid  ends,  or  poles.  The 
most  practical  illustration  which  can  be  given  of  the  microscopic 
appearance  of  these  two  organisms  is  to  take  a  small  white  bean  and 
paint  both  of  its  ends  and  two  of  its  sides  blue  or  red,  leaving  the 
middle  portion  unpainted.  Looking  down  upon  such  a  bean  would 
give  the  observer  an  almost  exact  picture  of  these  micro-organisms. 

Like  the  genuine  and  only  germ  of  the  American  swine  plague, 
the  micro-organism  of  the  southern  cattle  plague  is  motile  in  fluid 
cultivating  media  when  observed  microscopically,  as  well  as  in  the 
blood  serum  of  diseased  animals.  The  movements  of  the  latter  are, 
however,  less  rapid,  or  active,  than  those  of  the  former  organism. 

In  asserting  that  the  germs  of  swine  plague  are  motile,  I  am  per- 
fectly well  aware  that  the  expressed  opinion  of  those  Europeans  who 
have  investigated  the  same  disease  in  their  respective  countries  is 
against  me,  nevertheless  I  again  say  that  the  micro-etiological  organ- 
ism of  the  swine  plague,  the  southern  cattle  plague  (and  still  another 
germ  from  another  disease  having  no  connection  with  either  of  the 
above,  but  morphologically  identical  with  them),  have  marked  and 
independent  movement  in  hanging  drop  cultures  which  is  not  the 
so-called  "  Brownian  "  movement.  Did  these  germs  not  have  move- 
ment it  would  be  absolutely  impossible  to  have  described  the  morpho- 
biological  phenomena  detailed  herein.  They  have  not  the  active 
shooting  or  straight-out  movement  of  many  organisms,  but  they 
change  their  locality  in  the  field,  they  turn  over  and  over,  rise  and 
fall  in  the  drop,  move  sideways,  and  when  two  are  united  together 
twist  in  various  directions,  in  their  endeavors  to  separate,  just  as  we 
try  to  break  a  rather  tough  stick  in  two.  These  movements  have  been 
so  often  seen  in  my  laboratory  that  every  observer  has  expressed 
astonishment  that  the  gentlemen  of  Europe  have  been  unable  to  see 
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it.  It  may  be  as  "well  to  also  state  here,  that  Schutz  says  the  swine 
plague  germ  does  not  grow  on  potatoes,  but  Prof.  Kitt,  of  Munich, 
assures  me  that  it  does,  and  Cornil,  France,  has  lately  said  the  same 
thing,  which  confirms  my  own  position  taken  nearly  two  years  ago- 
Some  of  these  Europeans  will  yet  be  able  to  see  the  movements  of 
these  germs  when  they  get  the  blur  of  authority  away  from  their  eyes. 

In  my  descriptions  of  the  micro-organism  of  the  American  swine 
plague,  I  have  called  attention  to  the  great  morphological  variations 
which  it  undergoes  in  completing  its  full  cycle  of  development. 
These  are  its  morpho- vegetative  phenomena.  To  one  entirely  unaccus- 
tomed to  observing  them  the  first  aj^pearance  of  a  microscopic  speci- 
men of  a  cultivation  of  these  germs,  more  especially  an  old  one, 
would  prove  very  puzzling  indeed.  In  fact,  the  novice  would  very 
often  conclude  that  his  culture  had  become  polluted  by  micrococci,  so 
plentifully  are  these  objects  apparently  represented.  They  simply  rep- 
resent a  vegetative  or  embryonal  period  in  the  development  of  this  class 
of  micro-etiological  organisms.  The  views  of  Hiippe,  a  very  eminent 
German  authority,  are  very  misleading  upon  this  point.  He  describes, 
or  classifies,  this  class  of  germs  as  "micrococci."  It  would  be  equally 
logical,  however,  to  call  an  ovum  a  man,  or  an  apple  seed  an  apple 
tree.  It  is  far  more  practical  for  the  patho-bacteriologist  to  stick  to 
the  name  "cocci"  for  all  round  objects — not  spores — which  have  equal 
diameters  in  their  mature  form,  and  which  color  diffusely,  and  to  call 
these  ovoid  organisms  bacteria,  where  the  longitudinal  diameter  is 
not  much  more  than  double  the  transverse.  As  to  bacilli,  spirilli, 
etc.,  there  need  be  no  dispute,  so  plain  are  their  morpho-characteristics. 

The  mature  micro-etiological  organism  of  the  American  swine  and 
southern  cattle  plague  has  been  described  above — Fig.  1 —  as  resem- 
bling a  white  bean  with  its  ends  and  sides  so  painted  as  to  leave  the 
middle  portion  of  the  body  untouched,  as  we  look  down  upon  it. 
That  is  the  picture  which  the  eye  of  the  observer  generally  receives; 
but  a  more  exact  inspection  of  a  stained  covering  glass  specimen  will 
show  that  the  above  is  not  always  the  appearance  presented  to  the  eye, 
even  by  the  mature  germ.  Many  specimens  may  be  seen  in  which 
the  white  belt  does  not  extend  entirely  across  the  object  and  there  will 
be  more  uncolored  substance  upon  one  side  than  the  other  (Fig.  1J). 
At  first  I  mistook  this  appearance  for  the  accumulation  of  the  uncol- 
ored substance  in  this  way  during  the  process  of  its  secretion  by  the 
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pole-ends,  which  I  take  to  be  the  method  by  which  this  non-coloring 
material  is  produced.  The  whole  organism  is  surrounded  by  a  cap- 
sule, but  naturally  we  do  not  see  that  portion  covering  the  pole-ends, 
as  it  colors  at  the  same  time  with  them.  The  question  now  arises,  if 
the  whole  capsule  colors  why  do  we  only  see  evidence  of  the  same  on 
the  sides  and  not  on  the  part  presented  uppermost  to  the  eye,  which 
appears  uncolored  ? 

Whether  or  not  this  appearance  of  more  color  in  the  capsule  upon 
one  side  or  the  other  is  due  to  the  action  of  the  heat  in  drying  the 
covering  glasses,  is  more  than  I  can  say,  but  the  reason  that  we  only 
see  the  capsule  colored  on  the  sides,  under  appropriate  treatment  is 
very  evident.     It  is  an  optical  phenomenon ! 

The  whole  capsule  colors  exactly  alike,  with  the  above  exception, 
but  being  so  extremely  delicate  we  do  not  perceive  the  color  in  that 
portion  presented  to  the  eye  by  the  middle  of  the  object,  on  account  of 
its  thinness,  but  in  looking  at  the  side  we  look  through  more  material 
and  hence  see  more  color,  just  as  in  looking  through  a  glass  slide  or 
piece  of  window  glass,  it  appears  clear,  but  if  we  look  through  more 
volume  of  glass,  by  looking  at  its  edge,  we  perceive  a  more  or  less 
greenish  shade,  according  to  the  quality  of  the  glass. 

Again,  we  may  see  two  or  three  of  these  organisms  united  together, 
all  presenting  the  normal  characteristics  of  full  maturity  (Fig.  2).  I 
have  never  seen  more  than  three  thus  united  together,  except  in  very 
old  cultures.  In  general  they  appear  either  singly  or  in  pairs.  In 
very  old  cultures  these  micro-organisms  become  thinner,  more  rod- 
like, and  color  more  diffusely  with  the  same  degree  of  exposure  to  the 
tinction,  and  the  white  substance  is  either  not  visible  at  all  or  is  very 
faint  (Fig.  3).  Again,  such  old  cultures  are  very  replete  in  apparent 
micrococci  of  various  dimensions,  which  might  lead  one  into  the  error 
of  assuming  that  his  cultures  had  become  polluted.  I  call  this  last 
condition  that  of  coccoid  degeneration  (Fig.  3) ;  or  we  may  see  unusu- 
ally long  objects,  the  longitudinal  diameter  of  which  being  twice  or 
three  times  that  of  the  mature  germ,  the  white  or  uncolored  substance 
occupying  a  corresponding  extensive  amount  of  space,  while  the 
refracting  or  colored  pole-ends  may  be  somewhat  larger  or  of  the  same 
size  of  those  of  the  mature  object.  This  condition  represents  the  first 
step  in  the  development  of  these  organisms :  that  is,  they  become 
longer  and  more  of  the  white  non-refracting  material  is  secreted 
(Fig.  4). 
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The  next  step  in  the  process  of  vegetative  development  is  the  sepa- 
ration of  one  of  the  pole  or  coccoid  ends,  which  becomes  free  and  for 
a  moment  is  exactly  round  like  a  coccus;  and,  as  in  a  hanging  drop 
culture  (to  which  I  always  add  a  very  slight  amount  of  an  aqueous 
coloring  solution),  one  will  naturally  see  a  very  large  number  of  these 
coccoid  objects,  on  account  of  the  fact  that  each  individual  germ 
present  is  continually  going  through  the  same  process  of  multiplica- 
tion. Here,  again,  we  may  see  a  phenomenon  that  might  be  mislead- 
ing :  one  of  the  coccoid  ends  having  been  separated,  the  other  still 
remains  attached  to  the  white  non-refracting  material ;  and,  as  evi- 
dence that  the  refracting  pole-ends  have  a  greater  degree  of  specific 
gravity,  as  well  as  chemical  composition,  we  may  see  in  the  continual 
tumbling  about  and  turning  over  and  over  of  these  objects,  a  white, 
round,  or  nearly  so,  colorless,  non-refracting  object,  or  numbers  of  the 
same.  When  the  micro-organisms  in  such  a  hanging  drop  culture 
have  died  from  want  of  nourishment  we  may  see  a  large  number  of 
these  objects,  which  can  be  easily  mistaken  for  spores.  But  if  we 
inoculate  a  new  hanging  drop  culture  from  the  same  material  used  to 
prepare  the  former,  it  will  be  found  impossible  to  fall  into  any  such 
serious  error.  It  will  be  easily  seen,  then,  that  these  uncolored 
refracting  points  keep  continually  going  out  of  sight,  their  place  being 
taken  by  the  non-refracting  point  still  attached  to  the  other  end  of  the 
white  substance.  By  watching  one  and  the  same  organism  in  its  con- 
tinuous turning  over  and  over,  first  one  appearance  and  then  the  other 
will  be  presented  to  the  eye,  until  the  second  coccoid  end  has  become 
detached  (Fig.  5). 

What  becomes  of  this  colorless  refracting  middle  piece? 

I  do  not  know  ! 

To  my  mind  this  material  within  the  capsule  which  does  not  readily 
take  up  the  tinction  is  a  fluid,  and  it  seems  to  me  as  if  this  fluid 
became  free  with  the  separation  of  both  pole-ends,  and  that  the  cap- 
sule underwent  dissolution  at  the  same  time.  That  this  white  belt 
(in  the  complete  organism)  does  not  represent  a  spore  condition  or 
have  any  relation  whatever  to  spores,  is  entirely  beyond  all  question, 
as  I  have  now  searched  diligently  for  spores  for  over  a  year  in  both 
old  and  new  cultures  of  the  swine  plague  germ,  and  in  others  made 
at  all  kinds  of  temperatures  within  the  bio-limits  of  these  organisms, 
but  in  vain.    This  search  was  inspired  by  my  desire  to  find  an  organ- 
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ism  which  I  now  unequivocally  pronounce  a  forgery,  which  Mr.  Sal- 
mon gave  a  description  of  in  1885,  as  the  cause  or  germ  of  swine 
plague;  but  in  1886  he  found  that  ground  would  not  hold,  so  he 
creates  (1 887)  a  "  hog  cholera  "  of  his  own,  and  makes  his  swine  plague 
germ  of  1885  the  cause  of  it.  The  object  thus  described  by  Mr. 
Salmon  does  not  exist,  never  has  existed,  and  never  will  be  found  in 
any  etiological  connection  with  the  American  swine  plague. 

In  my  first  published  description  of  the  micro-etiological  organism 
of  the  swine  plague  I  gave  an  erroneous  description  of  the  manner  in 
which  the  coccoid  ends  freed  themselves  from  the  white  intermediate 
or  connecting  belt.  This  white  non-refracting  material  dees  not  become 
extenuated  to  nothing  and  then  break  in  two,  leaving  each  pole — 
coccoid — end  with  a  delicate  colorless  fiagellurn  or  spermatozoid  tail, 
temporarily  attached  to  one  side,  as  I  then  said,  and  as  Detmers 
described  it  in  1880,  but  the  separation  of  these  ends  is  direct  and  by 
sharp  segmentation,  as  described  previously.  Were  it  otherwise  we 
could  not  see  the  sporoid  colorless  ends  of  so  many  of  these  germs 
when  freed  from  their  appropriate  pole-ends. 

The  reader  need  not  look  upon  these  corrections  as  contradictions 
between  former  statements,  but  rather  as  the  result  of  more  extended 
and  exact  and  scientific  observation.  These  objects  being  so  exceedingly 
minute,  it  takes  some  time  to  educate  the  eye  so  that  one  can  perceive 
every  phase  of  their  development.  There  are  days  when  one  cannot 
study  them  continuously  at  all.  The  best  way  to  study  hanging  drop 
cultures,  where  one  desires  to  spend  several  hours  over  them,  is  to  first 
make  some  cover-glass  specimens  of  the  same  material,  or  take  slides 
of  the  same  object  and  observe  such  for  about  half  an  hour,  thus  pre- 
paring the  eye  to  see  what  one  wants  to  see  in  the  living  developing 
organism.  Unless  this  is  done,  some  very  essential  points  will  be 
surely  missed,  and  some  preventable  errors  fallen  into.  With  any- 
thing less  than  a  power  of  800  diameters,  no  one  should  attempt  to 
study  these  organisms,  and  then  only  when  aided  by  the  best  of  Abbe 
condensers  and  oil-immersion  lenses. 

We  left  our  studies  with  the  mature  object  proliferated  into  its 
first  distinct  stage  of  vegetative  differentiation.  We  bad  two  coccoid 
objects  before  us !  That  is,  two  round  objects,  their  diameters  being 
the  same  in  any  direction.  If  colored,  they  color  throughout;  that  is, 
diffusely.     Were  these  objects  to  remain  in  this  condition  they  would 
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Lc  indeed  micrococci.  They  do  not,  however.  They  almost  immedi- 
ately begin  to  increase  in  a  longitudinal  direction,  but  in  this  condi- 
tion they  still  stain  diffusely. 

In  my  first  description  of  the  swine  plauge  germ,  I  said  that  the 
next  biological  phenomenon  was  the  appearance  of  a  delicate  white 
line  separating  this  ovoid  object  into  two  halves.  The  above,  while 
not  exactly  an  erroneous  description,  is  certainly  anticipated  by  another 
phenomenon  in  the  evolutional  development  of  this  coccoid  diffusely 
coloring  object  into  the  mature  germ  of  any  of  this  class  of  diseases. 
That  this  white  non-coloring  substance  is  a  secretion  of  the  two  pole 
or  coccoid  ends  of  these  "belted"  germs,  is  beyond  all  question,  as  well 
as  that  it  has  a  different  chemical  composition.  These  two  facts,  when 
taken  together  with  the  previously  stated  one,  that  the  white  substance 
almost,  if  not  instantly,  disappears  from  view  the  moment  both  of  the 
coccoid — pole — ends  have  become  shed  off,  segmented,  leads  directly 
to  the  following  hypothesis : 

May  not  this  white  substance  constitute,  aside  from  the  capsule,  the 
ptomaine,  or  essential  poisonous  pathogenetic  principle,  in  connection 
with  these  "belted"  septicsemic  germs,  and  may  not  this  process  of 
the  immediate  dissolution  of  this  white  substance  be  the  means  by 
which  this  ptomaine  gets  into  solution,  and  thus  permeates  the  fluid 
cultivating  media  and  the  blood? 

To  my  mind,  this  supposition  is  worthy  of  consideration.  The  fact 
that  we  can  find  no  evidence  of  the  development  of  permanent  spores 
by  these  germs,  and  that  this  white  substance  is  a  secretion  of  the 
pole-ends,  goes  largely  to  support  this  hypothesis. 

The  phenomenon  above  spoken  of  as  anticipating  the  formation  of 
the  segmenting  white  line  which  separates  the  two  darker  portions  of 
these  organisms  is,  that  this  white  substance  first  appears  in  the  center 
of  the  body  of  the  dense,  dark  ovoid  object  as  the  minutest  of  white 
specks,  which  gradually  increases  in  size  and  quantity,  and  extends 
across  the  entire  object,  the  white  line  being  at  first  broader  in  the 
middle  but  gradually  widening  until  it  completely  and  clearly  sepa- 
rates the  two  pole  (coccoid)  ends,  and  the  mature  object  is  again 
presented  to  our  view.     (Fig.  6.) 

We  have  thus  described  the  normal  or  general  cycle  of  development 
of  the  micro-etiological  organisms  of  the  American,  English,  and 
German   swine  plagues,  the   American   southern   cattle  plague,  hen 
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cholera,  the  German  "wild  seuche"  (of  deer,  swine,  and  cattle),  and 
rabbit  septicaemia,  all  of  which  diseases  are  caused  by  a  member  of 
this  class  of  "  belted "  germs,  and  should  be  classed  as  extra-organ- 
ismal,  local,  or  land  septicaemia.  It  seems  to  me  (as  will  be  shown 
later)  that  the  germ  of  yellow  fever,  as  well  as  the  disease  itself, 
should  also  come  into  this  group.  I  am  sorry  to  say  that,  nbtwith- 
standing  the  results  claimed  by  Friere,  I  am  unable  to  find  a 
single  exact  and  detailed  description  of  the  germ  with  which  he  works, 
and  which  should,  therefore,  be  the  etiological  moment  in  the  yellow 
fever  if  there  is  any  trustworthiness  in  his  statements. 

MORPHO-BIOLOGICAL    CORRESPONDENCE     BETWEEN    TWO    OR    MORE 

MICRO-ETIOLOGICAL  ORGANISMS  NOT  SUFFICIENT  GROUNDS 

FOR    PRONOUNCING   THE  DISEASES  WITH    WHICH 

THEY  ARE  CONNECTED  IDENTICAL. 

The  details  of  this  discussion  will  be  found  in  our  communication 
upon  the  swine  plague,  to  come  later.  It  is  necessary,  however,  to  touch 
upon  the  essential  points  here  also.  As  will  be  there  shown,  Hueppe 
asserts  that  the  European  diseases  previously  mentioned  as  being 
caused  by  a  member  of  this  group  of  belted,  ovoid  germs,  viz.,  the 
German  "Schweine  Seuche,  Huhne  Cholera,  Kaniuchew  Septikseniie, 
unci  Wild  Seuche "  (which  generalization  would  also  include  our 
American  swine,  southern  cattle  plague,  and  yellow  fever),  are  all  one 
and  the  same  disease,  because  their  micro-etiological  organisms  have 
the  same  form,  the  same  size,  the  same  belted  appearance,  and  because 
they  all  grow  alike  in  bouillon,  upon  agar-agar,  and.  in  beef-infusion 
gelatine. 

The  Germans  are  remarkably  silent  about  the  deportment  of  these 
germs  in  their  development  upon  potatoes,  and  with  regard  to  the 
swine  plague  organisms,  there  is  a  cat  in  the  sack,  which  is  this: 
Loefner  says  the  one  seen  by  him  in  1882  did  not  grow  on  potatoes, 
and  as  Schutz  claims  his  discovery  of  1884  to  be  identical  with 
Loeffler's,  to  any  one  who  knows  Schutz  it  is  evident  that  his  germ 
would  not  grow  on  potatoes  if  Loeffler's  did  not. 

The  fact  is,  the  Schutz  organism  does  grow  on  potatoes,  as  I  am 
personally  assured  by  a  German  authority  (which  is  concurred  in  by 
Cornil,  of  Paris),  and  if  the  diseases  are  identical,  as  Schutz  claims, 
the  Loefner  germ  will  grow  on  potatoes.     In  fact,  I  positively  say, 
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irrespective  of  what  Loeffler  may  have  said,  that  if  the  germ  described 
by  him  belongs  to  the  belted  septicemic  group,  and  comes  from  a  por- 
cine malady,  that  it  will  grow  on  potatoes. 

It  remains  for  the  Germans  to  tell  us  how. 

No  greater  or  more  misleading  and  illogical  pathological  miscon- 
ception could  possibly  emanate  from  the  human  brain  than  this  state- 
ment of  Hueppe  with  regard  to  the  diseases  named. 

It  may  be  axiomatically  asserted  that  the  most  complete  morpho- 
logical resemblance,  and  exact  morpho-biological  resemblances,  in  or 
upon  any  artificial  media,  are  not  sufficient  grounds  for  any  such  gen- 
eralization in  classification  of  diseases  as  that  attempted  by  Hueppe. 

To  all  beginners  in  the  work  of  patho-bacteriology,  and  to  all  older 
hands  as  well,  I  most  dogmatically  assert  that  there  is  but  one  factor 
in  the  biology  of  micro-etiological  organisms  which  can  decide 
whether  two  apparently  alike  germs  are  one  and  the  same  object  when 
derived  from  two  distinct  diseases  of  animal  life.  That  factor  is  a 
physio-chemico-biological  one !  The  character  of  the  ptomaine  pro- 
duced decides  it.  Both  germs  must  produce  the  same  disease  in  both 
species  of  animals,  the  same  chemical  and  pathological  phenomena 
which  occur  in  the  same  diseases  and  in  the  same  species  of  animals 
under  natural  conditions,  when  healthy  animals  of  the  given  species 
are  inoculated  with  artificial  cultivations  of  the  germs  in  question. 

Our  experiences  here  completely  upset  Hueppe's  hypothesis ! 

The  American  swine,  the  southern  cattle  plague,  and  yellow  fever 
should,  according  to  Hueppe,  be  identical  diseases  with  those  men- 
tioned as  such  by  him  in  Germany  •  because,  according  to  his  condi- 
tions, the  germs  are  identical  in  appearance.  Hueppe's  entire  argu- 
ment is  completely  nullified  by  the  following  facts. 

First — There  is  no  southern  cattle  plague  known  in  Europe. 

Second — Cattle  and  swine  run  together  in  this  country,  and  one  or 
the  other  may  have  respectively  swine  or  cattle  plague,  and  yet  the 
other  species  will  never  become  ill,  even  from  the  closest  contact  with 
members  of  the  other  species  ill  with  its  peculiar  plague. 

Third — The  same  is  true  of  hen  cholera  and  swine  plague  in  this 
country.  Hens  can  feed  on  hogs  dead  from  swine  plague,  from  the 
ground  polluted  with  their  discharges,  even  picking  out  grain  from 
the  same,  and  still  remain  well,  and  the  same  is  true  of  the  hogs  with 
regard  to  hen  cholera  and  the  southern  cattle  plague. 
6 
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Hence,  no  matter  how  germs  may  resemble  each  other  when  arti- 
ficially examined,  they  fail  in  the  one  great  factor  necessary  to  make  the 
diseases  produced  by  them  identical. 

Fourth — Human  beings  do  not  have  the  yellow  fever  at  the  same  time 
cattle'have  the  southern  cattle  plague  in  the  same  locality.  They  do  not 
have  the  same  physiological  chemical  attribute  with  regard  to  a  given 
something  produced  which  invariably  decides  the  pathogenic  results  pro- 
duced by  a  given  germ.  Notwithstanding  the  latter  fact  these  diseases 
have  a  very  close  relation  to  one  another. 

They  are  all  extra-organismal,  local,  land  septicemias.  Each  one, 
however,  has  something  peculiar  about  it  that  prevents  it  from  being- 
identical  with  the  others,  aside  from  any  action  of  the  germ  itself. 
It  is  this  :  each  species  of  animals  in  which  they  produce  a  specific  dis- 
ease has  some  unknown  constitutional  idiosyncrasy  which  renders  its 
members  susceptible  to  the  action  of  a  given  germ,  and  each  of  these 
germs  has  some  peculiar  unknown  biological  idiosyncrasy  by  which 
alone  it  infects  naturally  but  a  given  species  of  animal  life.  These 
two  factors  together  can  alone  decide  the  identical  question.  What 
we  can  do  artificially  by  the  inoculation  of  other  animals  than  the 
disease  occurs  in  naturally,  has  no  necessary  relation  to  the  question 
whatever. 

To  return  to  our  subject. 

There  are,  however,  other  phases  in  the  development  of  these  germs 
of  a  bio-morphological  character.  For  instance,  as  .already  said,  we 
may  see  two  or  three  individuals,  of  the  mature  type,  united  together 
(Fig.  2),  or  we  may  find  two  apparently  mature  organisms  enclosed 
in  a  common  capsule,  the  two  medial  dark  points  or  poles  being  in 
such  close  apposition  that  no  line  of  demarkation  or  indentation  of  the 
capsule  can  be  seen  at  this  point,  the  whole  outer  surface  being  smooth 
(Fig.  7) ;  on  the  other  hand  the  two  lateral  ends  or  free  poles  are  sep- 
arated by  the  normal  quantity  of  white  non-colorable  substance. 
Again,  these  diplo-bacteria  may  assume  a  curved  or  sausage  shape, 
which  we  may  sometimes  see  intimated  in  the  single  organisms  (ma- 
ture— Fig.  8).  At  other  times,  though  not  very  frequently,  the  germ 
may  appear  in  a  nearly  normal  form,  but  one  pole-(coccoid)  end  will 
be  semi-segmented  from  its  appositional  end  of  the  white  substance 
by  a  constriction  of  the  same  at  its  line  of  attachment  with  the  pole- 
cud  (Fig.  9).     This  end  will  then  be  smaller  than  the  opposite  pole, 
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thus  giving  a  sort  of  pear  shape  to  the  entire  organism;  the  small 
pole-end  is  soon  dropped,  however,  and  becomes  momentarily  a  free 
coccoid,  and  goes  through  the  cycle  of  morpho-development  already 
described;  the  same  occurs  with  the  other  pole-end.  This  concludes 
my  observations,  of  the  micro-morphological  phases  presented  by  there 
two  etiological  organisms  in  the  course  of  their  development.  There 
may  be  some  minor  phenomena  that  have  escaped  my  attention,  but  I 
am  very  sure  that  I  have  described  all  the  essential  points. 

THE  GERM  OF  YELLOW  FEVER. 

Whether  I  am  right  or  not  in  the  following  remarks  can  onlv  be 
shown  by  future  investigations.  In  another  part  of  this  paper  it  has 
been  said  that  in  order  to  prove  that  a  given  micro-organism  is  in 
reality  the  specific  cause  of  a  given  disease  certain  conditions  must  be 
fulfilled. 

First — Such  an  organism  must  be  found  in  an  absolutely  pure 
condition  in  the  tissues  of  an  individual  that  has  perished  from  such 
a  disease. 

Second — That  micro-organism  must  be  isolated  from  those  tissues 
and  cultivated  in  an  artificial  manner  independent  of  them. 

Third — The  same  disease  must  be  produced  in  healthy  individuals 
of  that  species  of  animal  life  in  which  such  a  disease  occurs  under  con- 
ditions of  natural  infection  by  the  intentional  introduction  of  such 
organisms  either  by  a  natural  way  or  artificially. 

Naturally,  the  last  postulate  is  very  difficult  to  carry  out  in  relation 
to  diseases  limited  in  their  natural  occurrence  to  the  human  familv. 
This  is  the  case  with  regard  to  yellow  fever. 

Nevertheless  I  think  I  have  discovered  the  germ  of  yellow  fever, 
though  my  proof  is  largely  of  an  a  priori  nature.  The  very  close 
resemblance  which  this  southern  cattle  plague  bears  to  the  yellow 
fever  has  been  repeatedly  emphasized  in  this  paper.  In  fact,  in  the 
earlier  or  first  report  which  I  made  upon  the  outbreak  of  this 
cattle  disease  in  Nebraska  during  the  summer  of  1887, 1  called  atten- 
tion to  this  fact,  and  then  said  that  I  felt  almost  confident  that  the 
germ  of  the  yellow  fever  would  be  found  to  belong  to  this  group. 
Personal  examinations  of  the  tissues  from  a  person  that  had  perished 
from '  that  disease  have  almost  completely  confirmed  that  view. 
Hence,  I  feel  very  positive  that  the  foregoing  description  of  the  dif- 
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ferent  morphological  phenomena  presented  by  the  two  germs  de- 
scribed will  answer  in  every  detail  to  the  micro-etiological  organism 
of  the  yellow  fever,  and  that  the  only  possible  points  of  difference 
will  be  found  to  be  : 

1.  The  yellow  fever  germ  may  cause  the  fluidification  of  gelatine, 
which  is  scarcely  probable,  as  none  of  the  micro-etiological  organisms 
of  this  group  do. 

2.  It  may  show  a  different  deportment  when  developed  upon  po- 
tatoes or  in  fluid  media. 

These  conditions  being  substantiated  by  future  research,  then  we 
have  given  the  best  description  of  this  germ  of  the  yellow  fever  yet  ex- 
tant. One  thing  will  surely  result  from  the  publication  of  these  re- 
marks :  they  will  tend  to  inspire  research. 

It  now  devolves  upon  me  to  say  how  yellow  fever  material  came 
into  my  possession.  Having  become  pretty  well  convinced  that  the 
southern  cattle  plague  and  the  human  pest  of  our  southernmost  cities 
were  so  closely  related,  and  that  their  micro-etiological  cause  must  be- 
long to  the  same  group,  I  sent  to  Dr.  Geo.  M.  Sternberg  some  cul- 
tures of  my  organism,  and  begged  in  return  some  liver  from  an  un- 
questionable case  of  the  yellow  fever.  My  desires  were  most  kindly 
complied  with,  and  two  pieces  of  organs  came  to  me  the  latter  part  of 
December,  1887,  in  a  two-ounce  bottle,  containing  alcohol,  the  same 
being  sealed  with  red  sealing  wrax. 

The  reception  of  the  material  was  preceded  by  that  of  a  letter  from 
Dr.  Sternberg,  in  which  he  says  that  "the  material  sent  you  is  from 
an  undoubted  case  of  yellow  fever." 

The  hardened  material  was  prepared  for  cutting  and  sections  made 
soon  after.  The  pieces  of  organ  w7ere  found  to  be  from  the  liver  and 
kidney.  After  coloring  in  methyl-blue  (Loeffler's  method — two-thirds 
of  a  solution  of  one  part  caustic  potash  in  10,000  aq.  dist.,  one-third 
saturated  alcoholic  solution  meth.  blue;  fade  out  in  one  per  cent  acetic 
acid,  to  which  trapseolin  enough  has  been  added  to  give  the  fluid  a 
delicate  straw  color;  then  the  usual  alcohol  treatment  and  mounting), 
the  sections  were  subjected  to  a  microscopic  examination  and  found  to 
be  replete  in  but  one  form  of  micro-organismal  life,  and  that  form  be- 
longed to  the  same  ovoid  belted  group  of  organisms  that  has  been 
herein  described. 

I  repeat  it:  No  other  micro-organisms  were  present,  notwithstanding 
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numerous  sections  of  the  same  tissues  were  subjected  to  very  many  Unc- 
tions used  in  this  work. 

The  organisms  appeared,  as  this  variety  always  does,  in  the  sections 
of  organs,  some  of  them  end  on,  when  they  looked  like  cocci ;  beside 
these  would  be  others  lying  horizontally,  which  presented  their  com- 
plete form,  the  colored  pole-end  and  clear  center  being  distinctly  visi- 
ble; in  many  localities  they  were  united  in  pairs,  while  many  of  the 
liver  cells  contained  large  numbers  of  them.  Here  and  there  one 
would  find  a  capillary  embolus  made  up  of  nothing  else;  here  they 
frequently  grew  in  filaments  of  considerable  length,  large  clusters  of 
such  being  present ;  occasionally  single  filaments  were  to  be  seen  in 
capillaries  which  the  section  had  cut  horizontal  to  their  course,  but  in 
general,  except  in  the  embolisms,  they  were  seen  in  pairs  or  groups  of 
three  members.  Capillary  embolism  was  more  frequent  in  the  kidney 
than  liver. 

In  these  examinations  I  dropped  upon  a  very  convenient  way  of 
preparing  covering  glass  (smear)  preparations  from  hardened  material, 
which  I  have  not  seen  stated  elsewhere,  and  which,  allows  a  more 
rapid  examination  of  the  same  than  sections,  and  which  also  allows 
the  same  freedom  and  rapidity  of  examination  as  fresh  material,  ex- 
cept for  a  delay  of  twenty-four  hours. 

It  is  as  follows : 

A  completely  sterilized  solution  of  caustic  potash  (yooou)  ^s 
placed  in  a  small  vial,  previously  sterilized,  and  little  fragments  of 
the  organ  to  be  examined,  torn  away  with  sterilized  forceps,  under  al- 
cohol, and  placed  in  the  potash  solution,  where  they  remain  24  hours. 
Covering  glasses  are  then  smeared  with  this  as  with  fresh  material. 
As  proof  that  no  germs  developed  in  the  solution,  all  that  can  be  said 
is  that  it  is  still  pure. 

Covering  glass  specimens  prepared  in  this  way  gave  the  same 
ovoid  belted  bacterium,  and  no  others.  In  some  cases  I  was  even  for- 
tunate enough  to  rupture  a  capillary  embolism,  which  led  to  the  pres- 
ence of  fine  clusters  of  the  germs  upon  the  covering  glass. 

Of  course  this  result  was  obtained  but  from  single  organs,  but  those 
organs  were  from  an  "  undoubted  case  of  yellow  fever." 

Much  experience  has  taught  me  this :  That  in  the  group  of  extra- 
organismal  septicseinise,  to  which  the  yellow  fever  certainly  belongs, 
and  all  purely  blood  poison  diseases,  no  matter  what  may  be  the  na- 
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ture  of  the  secondary  lesions,  as  correct  a  bacteriological  diagnosis  can 
be  made  in  one  single  case  as  in  hundreds,  and  this  experience  covers 
probably  as  many  such  examinations  in  this  one  class  of  diseases  as 
has  ever  been  made  by  any  one  observer.  In  diseases  characterized 
by  neoplastic  productions  of  a  specific  character,  this  question  is  far 
more  difficult  to  decide. 

My  first  discovery  of  the  germ  of  Texas  fever  was  made  from  tis- 
sues sent  me  in  alcohol,  and  I  felt  just  as  sure  of  the  correctness  of  my 
diagnosis  as  I  did  when  I  found  the  same  germ  in  every  other  case, 
and  had  produced  the  disease  by  inoculation.  The  same  is  true  of 
swine  plague,  though  not  to  the  extent  of  Texas  fever  in  cattle,  be- 
cause we  have  the  "wild  seuche"  to  deal  with,  an  unknown  quantity 
in  this  country,  but  leaving  that  peculiar  disease  out  of  the  question, 
I  would  venture  to  diagnose  swine  plague  on  the  bacteriological  exam- 
inations of  freshly  put  up  organs  in  alcohol. 

Now,  knowing  that  yellow  fever  does  belong  to  this  group  of  extra- 
organismal  septiecemice,  knowing  its  almost  identical  similarity  to  the 
southern  cattle  plague,  and  believing  in  my  own  judgment,  I  claim  the 
first  discovery  of  the  germ  of  the  yellow  fever  made  by  an  American. 

This  claim  for  originality  is,  however,  superseded  by  that  of  Victor 
Babes,  of  Buda-Pesth,  but  he  fails  to  give  anything  more  than  a  mere 
notice  of  having  seen  a  similar  organism. 

His  remarks  are  as  follows : 

"  The  capillaries  of  the  liver  and  kidneys  contain  large  numbers  of 
jointed  filaments.  With  a  Zeiss  -^  H.  I.  one  discovers  these  filaments 
to  be  composed  of  elliptic,  cylindrical  granules,  united  in  pairs,  or 
forming  small  groups,  in  which  they  are  united  by  a  pale  intermediate 
substance."     Les  Bacteries,  Cornil-Babes,  Paris,  1885,  p.  448. 

The  material  upon  which  the  above  examinations  were  made  was 
sent  to  Babes  by  Dr.  Lacerda,  of  Rio  Janeiro. 

At  a  subsequent  period  Babes  examined  other  material,  sent  by  an- 
other physician,  from  two  patients,  but  received  negative  results,  as  he 
did  with  the  liver  of  a  third  which  he  examined  in  connection  with 
Robert  Koch.  He  did  not  think  that  his  results  were  positive  enough 
to  warrant  any  conclusive  opinion. 

Sternberg  admits  its  existence  "in  two  out  of  nine  cases"  which  he 
"brought  from  Brazil;"  "but  it  is  not  present  in  four  undoubted 
cases  brought  from  Havana."     It  will  be  remembered  that  this  mate- 
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rial  examined  by  me  is  also  declared  to  be  from  an  undoubted  case  of 
the  yellow  fever. 

In  the  Comptes  Rendus,  Tome  CV.,  p.  289,  is  an  article:  "Sur 
les  formes  bacteriennes  qu'  on  recontre  dans  les  tissues  des  individues 
morts  de  la  fievre  jaune,"  by  Mons.  J.  B.  Lacerda. 

I  had  been  told  that  he  had  seen  and  described  the  same  organism 
seen  by  me,  but  I  challenge  any  competent  person  to  see  any  descrip- 
tion whatever  of  that  organism  in  the  following  quotations  from  La- 
cerda, though  he  claims  to  be  describing  the  one  seen  by  Babes  and 
illustrated  by  him  in  his  work,  which  is  still  farther  proof  of  the  cor- 
rectness of  my  own  conclusions.     Lacerda  says : 

"In  all  these  preparations,  uithout  exception,  I  have  found  one  bac- 
terium exactly  identical  with  that  which  Babes  has  already  found  in  ma- 
terial sent  him  from  here  by  me." 

The  reader  will  observe  that  Lacerda  says,  "  in  all  these  preparations." 
It  would  seem  that  Lacerda  had  given  a  description  of  his  observa- 
tions, exactly  similar  to  that  which  follows,  some  years  previous  to  the 
one  here  noted,  for  Babes  says : 

"  At  the  same  time  (in  which  B.  received  material  from  L.)  Lacerda 
sent  a  communication  to  the  Academy  of  Sciences  upon  the  parasites 
of  yellow  fever.  But  according  to  the  drawings  attached  to  this  com- 
munication, we  have  convinced  ourselves  that  he  has  been  deceived, 
and  that  he  has  described  filaments  of  vegetable  tissue  and  pigment 
instead  of  these  parasites."     Les  Bacteries,  p.  447. 

On  the  other  hand,  as  Babes  has  described  this  organism,  as  well  as 
illustrated  it,  in  such  a  manner  that  we  are  enabled  to  recognize  it 
sufficiently  for  comparison,  and  as  Lacerda  asserts  that  he  has  also 
found  "in  all  preparations,  without  exception,  one  bacterium,  exactly 
identical  with  that  which  Babes  has  already  found,"  and  as  even 
Sternberg  admits  its  existence  in  the  tissues  of  such  subjects,  we  have 
very  conclusive  evidence  that  it  must  be  the  pathogenetic  organism  of 
that  disease,  even  without  the  necessary  conclusive  experimentation 
upon  man,  which  must  be  left  out  in  such  cases. 

Lacerda's  description  is  as  follows : 

"  These  bacteria  are  dispersed  all  through  tl  e  substance  of  the 
liver  and  are  found  in  clusters  in  the  cells  of  the  organ,  and  are  pro- 
fusely present  in  the  capillaries  of  both  the  bile  and  blood  circulatory 
system.  In  the  kidneys  they  are  also  found  in  the  capillaries,  the 
urinary  tubes,  and  the  convolutes  of  the  malpighian  tufts,  and  in  the 
lymphatic  spaces." 
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"When  sections  of  the  liver  are  colored  the  bacteria  take  up  the 
tinction  very  unsatisfactorily." 

The  above  does  not  coincide  with  my  own  experiences,  as  I  have 
found  no  difficulty  in  staining  the  organisms  in  the  liver  any  more 
than  in  the  kidneys,  of  which  Lacerda  says  : 

"  But  in  the  kidneys,  on  the  contrary,  they  can  be  more  easily 
stained  and  may  then  be  studied  in  all  their  morphological  details." 

As  I  have  previously  mentioned,  I  cannot  accept  Lacerda's  descrip- 
tion of  these  details  at  all,  as  they  do  not  describe  the  single  organ- 
isms and  such  description  as  he  gives  of  dicho-  and  trichotomous 
division  of  the  chains  does  not  occur.     But  to  go  on.     He  says  : 

"The  bacteria  invariably  present  themselves  in  chains,  formed  of 
a  series  of  granules  of  approximately  the  same  dimensions,  being 
slightly  elongated  and  cylindrical  in  form,  the  points  of  articulation 
of  the  granules  being  very  solid,  (quite  the  contrary  is  the  case. — B.) 
thus  opposing  the  easy  disintegration  of  the  chains.  When  uncol- 
ored  the  granules  are  very  refractive  by  reflected  light." 

"What  distinguishes  this  bacterium  from  all  other  known  forms  is 
its  tendency  to  constantly  present  this  ramified  form !  They  fre- 
quently have  a  trifurcated  stem  with  two  lateral  branches  which  leave 
the  parent  stem  at  a  common  point  of  origin,  where  they  assume  a 
curved  course,  the  parent  stem  also  developing  at  the  same  time. 
At  another  time  they  form  long  branches,  one  of  which  is  nearly 
straight,  while  the  other  is  somewhat  bent;  the  bent  branch  being 
dichotomous !  !  ?  In  other  cases  there  are  two  straight  branches  of 
approximately  the  same  length,  resembling  the  arms  of  a  pair  of  open 
compasses  at  an  acute  angle.  In  still  others,  the  ramifications  are 
placed  at  right  angles,  having  the  appearance  or  form  of  a  cross.  There 
are  others  that  scarcely  have  any  indications  of  bifurcation,  the  two 
branches  being  much  shorter  than  the  other  and  curved  in  opposite 
directions.  Again,  we  may  see  three  ramifications  of  the  same  length 
extending  from  a  common  center.  The  central  granule  of  the  primary 
stem,  from  which  these  branches  extend,  is  often  larger  than  those 
of  the  secondary  formations,  and  presents  a  spherical  rather  than  a 
cylindrical  form.  It  is  also  often  the  case  that  the  terminal  granule 
of  the  branches  is  the  largest  and  most  spherical." 

"  I  ought  to  add  that  in  preparations  of  the  blood  I  have  found 
forms  resembling  the  same,  and  I  have  no  doubt  that  non-ramifying 
forms  found  in  the  blood  and  tissues  are  the  result  of  accidental  dis- 
integration of  the  chains." 

Pure  imagination  !  We  have  now  to  call  brief  attention  to  the 
mycological  investigations  of  Friere,  on  account  of  his  claims  with 
regard  to  prevention  by  inoculation. 
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"With  regard  to  Friere's  observations  upon  a  micro-organism  of  yel- 
low fever,  Dr.  John  S.  Billings,  of  the  army  medical  museum,  Wash- 
ington, sends  me  the  following  from  the  original,  but  does  not  state 
where  it  appeared. 
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RESUME  DE  L'  EVOLUTION  DU  CRYPTO,COCCUS  XANTHOGENICUS. 

f  "Dans  le  sang,  dans  le  liquide  du  vomissement,  dans  le 
J  cerveau,  dans  les  muscles,  dans  les  organes  parenchyma- 
I  teux,  en  general  dans  tous  les  tissus  et  humeurs  de  l'econo- 
l^mie  et  dans  les  liquides  de  culture  albumineux." 

"  lis  commencent  par  de  petits  paints  noirs,  qui  passent 
a  l'etat  cellules  noudes,  bordees  de  gris  ore  de  noir,  refract  - 
ant  fortement  la  lumiere,  quelquefois  irisees  ;  grariuleuses  a 
l'interieur  lorsqu'elles  sout  mures,  coutenant  du  pigment 
jaune  et  verdatre." 

"Les  cellules  mures  se  dechirent :  1°  en  differents  points 
eu  ratoie  temps  (e'est  le  cas  le  plus  frequent);  2°  en  un  seul 
poiut,  les  spores  sortant  par  un  seul  orifice  (rare);  3°  par 
un  section  circulaire,  la  cellule  prenant  la  form  d'un  pyx- 
ide?     (Rare)." 

"  Tantot  less  pores  se  repandent  sans  ordre,  tantot  ils  adher- 
ent au  pigment  saus  disposition  reguliere  tantot  ils  adherent 
au  memeaffectant  differentes  figures,  eomme  celle  d'une  poire, 
d'une  pomme  de  pin,  d'un  ananas.  Les  lambeaux  proven- 
ant  de  la  deseggregation  des  cellules,  forment  divers  amas 
amorphes,  blancs,  noirs  on  verdatres." 
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RESUME  OF  THE  EVOLUTION  OF  THE  CRYPTOCOCCUS  AUTHO  GENICUS. 

"In  the  blood,  vomited  fluids,  the  brain,  muscles,  and 
in  the  parenchymatous  organs;  in  general  in  all  the  tissues 
and  humors  of  the  >  oonomy,  and  in  albuminous  cultivating 
media." 

"  They  commence  as  small  black  points  which  pass  to  a 
state  of  round  cells,  having  a  gray  or  black  border  which 
is  very  refracting;  they  are  granulated,  when  mature  in 
their  interior,  containing  a  yellow  or  green  pigment." 

"The  mature  cells  divide  themselves  as  follows  : 

"  1 .  At  different  points  at  the  same  time — which  is  most 
frequent. 

"  2.  Into  a  single  point,  the  spore  passing  out  by  a 
single  orifice — rare — (!  ! — B.) 

"3.  By  a  circular  section,  the  cell  taking  the  form  of 
va  'pyxide'  capsule — rare — (!  !  ! — B.)" 


13  rfl  ;3 


>    4)    <v 


t3  w 


<a    <    <s 

JZ    M-] 

^  «  +3 

CO 

itiou  of 
;  of  the 
and  of 

-*-3 

a 

a ; 

M 

2     «!     K 

2  «*• 

'a 

^  C  s 

co  o  5 

3  &a 

90  Frank  S.  Billings — 

"Sometimes  the  spores  disperse  themselves  without  order; 
sometimes  they  adhere  to  the  pigment  without  any  regular 
disposition ;  sometimes  they  adhere  to  each  other,  forming 
different  figures  resembling  a  pear,  a  pine  cone,  or  a  pine- 
apple. The  segments  proceeding  from  the  disintegration 
of  the  cells  form  divers  amorphous  clusters  of  a  white, 
black,  or  green  color." 

Ridiculous ! 

If  any  one  can  make  any  competent  conclusion  with  such  a  mass 
of  inconsistency  as  the  above  it  is  more  than  I  can  do. 

The  whole  thing  is  but  the  result  of  the  most  vivid  imagination,  a 
thorough  ignorance  of  the  technique  of  bacteriology,  and  some  little 
knowledge  of  the  manner  of  development  of  some  of  the  mould  fungi, 
which  does  not  apply  to  this  class  by  any  means.  In  other  words, 
Freiere  describes  nothing. 

So  much  for  the  germ  of  yellow  fever. 

THE  SWINE  PLAGUE  AND  SOUTHERN  CATTLE  PLAGUE.       GERMS  DIF- 
FERENTIATE THEMSELVES  VERY  SHORTLY  BY  THEIR  APPEAR- 
ANCE WHEN  CULTIVATED  UPON  POTATOES. 

If  we  properly  prepare  (see  text-books)  and  sterilize  some  nice, 
clean  potatoes  and  then  place  them  (lege-artis)  in  a  sterilized,  moist 
cultivating  chamber  and  inoculate  the  cut  surface  of  some  of  the 
potatoes  from  pure  agar-agar,  bouillon,  or  other  cultivations  of 
the  micro-organisms  of  these  two  diseases,  we  shall  invariably  find 
that  they  can  be  readily  differentiated  from  one  another  in  the  course 
of  from  twenty-four  to  forty-eight  hours  after  the  surface  of  the  po- 
tato has  been  inoculated. 

The  growth  of  the  germs  of  the  American  swine  plague  will  inva- 
riably present  a  peculiar  brownish  yellow  to  the  eye,  reminding  one 
of  coffee  color,  especially  the  variety  one  gets  in  the  ordinary  board- 
ing house  and  restaurant. 

On  the  other  hand  the  micro-etiological  moment  of  the  southern 
cattle  plague  will,  with  equal  constancy,  present  a  growth  of  the  most 
delicate  straw  color  during  the  first  day,or  two  of  its  development, 
but  which  soon  begins  to  show  a  delicate  pinkish  red-yellow,  and 
finally  quite  a  decided  brick-red  yellow  shade  as  the  cultivation  becomes 
antiquated  ;  this  reddish  shade  begins  and  grows  most  intense  at  the 
center  of  the  growth,  leaving  it  more  yellow  towards  its  peripheries. 
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THE  DEPORTMENT  OF  THE  GERMS  OF  SWINE  PLAGUE  AND  SOUTHERN 
CATTLE   PLAGUE  IN  BEEF  INFUSION  GELATINE. 

As  what  is  known  to  us  as  beef  infusion  gelatine  cannot  be  used  in 
hot  weather,  or  when  the  prevailing  temperature  is  above  75°  F. 
(23°  C),  on  account  of  its  becoming  fluid,  I  could  not  use  this  ma- 
terial until  the  last  moment,  and  only  prepared  the  first  of  the  season  on 
October  1st,  and  on  the  2d  was  enabled  to  inoculate  tubes  of  this  mate- 
rial from  pure  cultivations  of  the  germs  of  southern  cattle  plague 
and  hog  cholera.  This  beef  infusion  gelatine  is  an  invaluable 
medium  in  the  technique  of  bacteriology,  for  two  essential  reasons  : 
First,  being  transparent  one  can  see  what  is  going  on  it,  and  secondly, 
many  micro  organisms  cause  the  solid  material  to  become  fluid  or 
present  peculiar  phenomena  to  the  eye,  while  others  do  not  cause  any 
change  in  it,  but  may  grow  in  a  peculiar  manner. 

Now  the  hog  cholera  germs  belong  to  the  latter  class,  as  well  as 
the  germ  of  the  German  swine  plague,  which  is  probably  identical 
with  hog  cholera,  as  also  those  of  hen  cholera,  and  the  peculiar  dis- 
ease known  as  "  wild  sueche "  in  Germany,  which  affects  the  deer 
tribe  and  cattle  and  hogs  and  belongs  to  the  same  blood  poisoning 
group  as  hog  cholera.  When  we  take  our  hog  cholera  germ  and  in- 
oculate tubes  containing  this  beef  infusion  gelatine  from  the  pure 
ao-ar-ao-ar  cultures,  we  shall  observe  that  the  rerais  do  not  cause  the 
gelatine  to  become  fluid  and  that  it  never  becomes  so,  so  far  as  any 
influence  of  the  hog  cholera  germs  goes,  if  the  culture  from  which  the 
material  has  been  taken  was  a  pure  one,  that  is,  contained  no  other  form 
of  micro-organismal  life  than  the  germs  of  hog  cholera.  This  germ, 
however,  has  other  peculiarities  :  it  slowly  spreads  over  the  surface 
of  the  gelatine  as  a  delicate  cuticle,  but  as  these  cultures  are  made  by 
puncturing  the  gelatine  with  a  wire,  the  germs  are  carried  into  that 
substance  by  the  wire.  Here  we  observe  that  wherever  the  wire 
has  left  a  germ  in  its  passage  through  the  gelatine,  a  small  colony 
develops,  giving  to  the  puncture  the  appearance  of  a  delicate  thread 
with  knots  along  its  course.  In  the  end  these  colonies  unite  and 
give  the  puncture  a  ragged-edged  appearance  along  its  entire  length. 
As  the  germs  of  the  German  swine  plague,  and  rabbit  septicaemia, 
and  the  "  wild  sueche,"  all  do  the  same  thing,  Hueppe  asserts  them  to 
be  the  same  organism,  and  therefore  all  these  diseases  are  one  and 
the  same;  a  mistaken  view,  as  I  have  shown. 
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I  have  now  to  chronicle  the  first  serious  error,  a  genuine  mistake  of 
carelessness  from  undue  haste,  that  I  can  charge  myself  with  during 
my  investigations  of  the  two  micro-etiological  organisms  here  being 
considered.  Let  me  say  right  here  to  anyone  occupying  one  of  these 
public  positions,  never  mind  the  demands  of  the  public  for  informa- 
tion, take  your  own  time,  "  be  sure  you're  right  before  you  go  ahead," 
and  even  if  the  public  persist,  still  wait  patiently,  and  don't  be  afraid 
to  do  it  either,  and  you  will  enjoy  peace  in  the  future  and  avoid  errors. 
However,  the  Nebraska  public  deserve  all  a  man  can  do  for  it,  and 
so  I  hastened  unduly,  with  the  following  result: 

Above  it  was  said  that  on  October  2d  two  beef  infusion  gelatine 
tubes  were  inoculated  from  pure  cultivations  of  the  germs  of  the 
southern  cattle  plague,  and  in  two  local  papers  the  following  remarks 
were  published  : 

"  Now,  it  became  interesting,  anxiously  so  to  me,  to  see  how  this 
southern  cattle  plague  germ  would  deport  itself  in  this  gelatine,  because 
it  cannot  be  distinguished  from  that  of  hog  cholera  under  the  micro- 
scope, or  on  agar-agar,  or  in  bouillon.  That  it  can  be  by  its  growth  on 
potatoes  has  already  been  noted.  Hence,  on  October  2d,  gelatine 
tubes  were  inoculated.  You  can  judge  of  my  surprise  and  pleasure 
the  next  morning  on  seeing  that  this  southern  cattle  plague  germ 
could  be  at  once  distinguished  from  those  of  hog  cholera  standing  be- 
side it.  The  germ  of  the  southern  cattle  plague  had  caused  the 
gelatine  to  become  fluid  to  the  bottom  of  the  puncture  in  twenty-four 
hours,  which  is  quite  rapid  work." 

The  above  was  scarcely  in  the  hands  of  the  readers  of  the  two 
journals  before  I  began  to  have  grave  doubts  of  the  correctnes  of  my 
observations,  simply  because  all  other  known  germs  belonging  to  this 
belted  group  and  the  cause  of  extra-organismal  septicaemias  do  not 
cause  the  gelatine  to  become  fluid. 

In  order  that  others  may  profit  by  an  error  which  is  unpardon- 
able on  my  part,  I  will  briefly  tell  how  it  came  about.  At  the  time  I 
had  j  ust  twenty  agar-agar  cultivations  of  the  germs  of  the  southern  cattle 
plague  which  I  looked  upon  as  pure,  and  which  represented  the  out- 
break at  Tekamah  and  Roca,  my  inoculated  steer,  and  material  from 
a  ground  squirrel. 

In  making  the  gelatine  tube  I  simply  inoculated  from  one  agar 
tube  or  two  gelatine  tubes,  with  no  other  precaution  than  a  macro- 
scopic comparison  of  the  growth  with  those  in  the  other  agar  tubes. 
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I  could  see  no  change  in  the  appearance  of  the  growth  in  the  tubes  I 
used.  I  should  have,  and  everyone  should  always  make,  a  few  cover 
glass  specimens  for  the  microscopic  test  in  all  such  cases.  (In  case 
of  these  germs  it  would  be  futile,  however).  After  the  cultures  in 
the  gelatine  had  become  fluid,  I  then  inoculated  the  entire  agar  culti- 
vations (20)  upon  gelatine  and  carefully  numbered  each  tube  with  its 
corresponding  number,  so  as  to  control  the  matter.  This  time  I  was 
not  at  all  surprised,  when  in  nineteen  of  the  beef  infusion  gelatine 
tubes  no  fluid ification  had  taken  place,  the  same  occurring  in  the  one 
as  before  and  from  the  same  agar  tube.  It  is  now  November  6th  and 
the  tubes  remain  exactly  as  they  were  on  the  8th  of  October,  hence : 

The  germs  of  southern  cattle  plague,  like  those  of  the  Amer- 
ican swine  plague  and  other  diseases  of  the  same  group,  i.  e.,  caused  by 
the  belted  oval  germs,  do  not  cause  fluidification  of  gelatine  media. 

I  next  inoculated  twenty  pieces  of  sterilized  potatoes-,  (and  for 
comparison's  sake  twenty  others  from  cultivations  of  the  swine 
plague  germ)  and  here  I  found  no  change  in  the  appearances  of  the 
growths  from  those  previously  described.  From  the  twenty  potato  cul- 
ture of  the  southern  cattle  plague  I  again  inoculated  twenty  gelatine 
tubes.     Nineteen  remained  solid  ;  one  became  fluid. 

As  the  potato  culture  from  the  tube  which  caused  the  gelatine  to 
become  fluid  did  not  show  any  variation  in  the  color  of  the  growth 
upon  agar  from  the  others,  or  from  the  other  potato  cultures,  I 
resorted  to  plate  cultivations,  as  well  as  the  microscope,  to  solve  the 
riddle. 

This  one  tube  contained  a  small  number  of  the  most  contemptibly 
small  micrococci,  yet  enough  to  have  gotten  me  into  a  serious  error. 
They  required  2,000  diameters  amplification  to  see  them  distinctly, 
and  as  I  have  said  micrococci  constitute  a  normal  morphus  in  the 
development  of  this  class  of  germs,  their  presence  would  have 
excited  no  suspicions  had  I  subjected  the  original  culture  to  micro- 
scopic examination ;  still  it  should  be  done  in  every  case  so  as  to 
keep  up  a  good  rule.     They  were  separated  with  ease  on  the  plates. 

Inoculations  upon  gophers  with  the  mixed  culture  gave  fatal  results, 
but  no  cocci  could  be  found  in  their  blood  or  tissues,  nor  did  any 
develop  in  tubes  inoculated  from  them.  Inoculations  upon  gophers 
and  mice  with  pure  cultivation  of  the  troublesome  cocci  gave  abso- 
lutely negative  results,  no  disturbance  except  a  little  swelling  and 
stiffness  of  the  limb  occurring. 
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The  reason  that  the  color  of  the  agar,  and  especially  potato  cultures 
of  the  S.  C.  P.  germ,  was  not  affected  by  these  cocci  was,  that  the 
former  are  so  much  larger  and  grow  so  much  faster  as  not  to  be  much 
affected  thereby  on  these  media,  while  in  gelatine  this  whole  group  of 
germs  finds  a  poor  nutrient  material  and  grow  very  slowly ;  on  the 
contrary,  these  small  cocci  grew  exceedingly  fast  in  the  gelatine,  and 
also  caused  its  fluidification  with  greater  rapidity  than  any  pathoge- 
netic organism  with  which  I  am  acquainted,  not  excepting  Faikler's 
and  the  cheese  "  comma." 

Second.  They  are  almost  transparent  and  have  no  chromogenic 
properties.  That  they  had  less  specific  gravity  than  the  S.  C.  P.  germ 
could  be  determined  by  a  microscopic  examination  of  the  material  at 
the  apex  of  the  fluidification,  by  tipping  the  tube  gently.  Here  the 
S.  C.  P.  organisms  greatly  predominated. 

THE    GROWTH    OF    THE    GERMS    OF    SOUTHERN     CATTLE    PLAGUE    IN 

BEEF  INFUSION  GELATINE  AS  COMPARED  WITH  THOSE  OF 

THE  AMERICAN  SWINE  PLAGUE. 

While  neither  of  these  micro-organisms  cause  fluidification  of  beef 
infusion  gelatine,  still  there  are  certain  minor  points  which  have  cer- 
tain differential  value  for  each  of  them. 

The  germs  of  the  southern  cattle  plague  have  more  desire  for  the 
air  than  those  of  the  swine  plague  ;  they  are  more  aerobic ;  while  they 
spread  slowly  over  the  surface  of  the  gelatine,  still  they  do  it  more 
rapidly  than  the  swine  plague  organism.  Along  the  line  of  puncture, 
in  the  substance  of  the  gelatine,  there  is,  however,  no  perceptible  dif- 
ference in  the  deportment  of  the  two  germs.  They  each  form  indi- 
vidual colonies  along  this  line,  which  give  to  it  an  irregular,  jagged 
appearance  resembling  the  cutting  edge  of  a  saw.  If  anything,  this 
surface  is  more  dentoid  in  the  S.  C.  P.  cultures  than  the  swine  plague 
growths  in  beef  infusion  gelatine. 

This  concludes  my  present  observations  upon  the  development  of 
these  micro-etiological  organisms  in  and  on  different  cultivating  media. 
Not  having  a  refrigerator,  I  have  have  not  compared  their  develop- 
ments upon  blood  serum  up  to  the  present  time. 

Now  these  facts  of  some  of  the  biological  characteristics  of  these 
two  germs  show  that  while  two  germs  may  look  alike  and  grow  alike, 
even  in  every  particular,  that  they  may  have  one  other  attribute  which 
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in  such  cases  can  only  be  relied  upon  to  detect  one  from  the  other. 
That  is,  their  origin,  or  in  other  words,  their  disease-producing 
action. 

It  needs  no  argument  from  me  for  the  practical  farmer  to  know  that 
southern  cattle  plague  will  not  produce  hog  cholera  in  his  hogs,  or 
the  latter  disease  southern  cattle  plague  in  his  cattle. 

Having  described  the  germ  of  the  cattle  plague  of  the  United 
States,  it  now  remains  for  us  to  prove  that 

THE    CHIEF    MEDIUM    OF    THE    INFECTION    OF    OUR    NORTHERN  PAS- 
TURES AND  THE  EXTENSION  OF  THE  DISEASE  IN  THE  SOUTH 
IS  THE  MANURE  OF  THE  INFECTED  ANIMALS. 

Having  described  the  germ  and  how  it  was  found  and  proven  to  be 
the  cause  of  southern  cattle  plague,  it  is  now  necessary  to  prove  its 
existence  in  the  manure  before  we  discuss  the  part  that  material  plays 
in  infecting  the  land  and  extending  this  disease.  In  regard  to  the 
manure  a  very  surprising  yet  confirmatory  discovery  has  been  made. 

First.     How  do  we  know  the  germ  is  in  the  manure '? 

The  faces  of  all  animals  contain  a  great  many  varieties  of  micro- 
organismal  life. 

We  have  now  in  the  laboratory  some  old  dry  manure  that  came 
from  the  Texas  infected  pasture  at  Tekamah  the  middle  of  July  last 
and  which  has  been  kept  in  an  air-tight  specimen  glass  ever  since. 

We  have  also  a  similar  glass  which  was  previously  sterilized,  into 
which  the  manure  from  the  S.  and  G.  steer  (upon  which  we  made  the 
autopsy  recorded  in  another  part  of  this  report)  was  carefully  emptied 
from  the  large  intestine.  The  latter  is  fluid,  while  the  first  is  more 
or  less  dried  up,  but  still  contains  sufficient  moisture  to  preserve  germ 
life.  Now,  if  an  artificial  culture  is  made  from  the  old  manure  that 
came  from  the  Texas  cattle  April  last,  in  sterilized  bouillon,  a  very 
surprising  result  will  follow.  There  are  only  three  varieties  of  germs 
in  it,  and  one  exactly  resembling  the  one  we  have  proven  to  be  the 
cause  of  the  disease  will  be  found  to  predominate.  And  how  can  we 
tell,  to  a  reasonable  degree  of  certainty,  that  it  is  the  germ? 

It  can  be  isolated  and  cultivated  in  the  ways  known  to  those  who 
pursue  this  kind  of  research.  It  will  there  be  found  to  grow  exactly 
as  the  other  did,  even  on  potatoes,  and  it  will  kill  ground  squirrels. 
The  cattle  at  our  command  have  all  been  inoculated  with  pure  cultures 


96  Frank  8.  Billings— 

directly  from  animals  and  it  will  not  affect  them.  "Whether  such  a 
result  has  any  practical  result  or  not  we  cannot  now  tell.  We  may 
eventually  find  out. 

Now,  while  this  manure  is  replete  in  these  micro-organisms  a 
microscopic  examination  of  the  fresh  manure,  directly  from  the  intes- 
tines, shows  not  only  a  greater  variety  of  germs,  but,  while  present, 
this  one  variety  is  not  nearly  so  plentiful  as  in  the  old  dry  manure. 
Inoculations  from  a  diluted  fluid  made  of  fresh  manure  also  proves 
fatal  to  ground  squirrels. 

Now  these  two  germs  being  so  far  alike  and  conforming  in  every 
particular  but  in  producing  the  southern  cattle  plague  in  cattle,  which 
we  have  not  the  material  to  do  with  and  also  are  not  justified  in  using 
our  small  remaining  fund  for,  what  does  this  fact  teach  ?  It  exactly 
corresponds  to  our  knowledge  of  the  natural  biology  of  this  micro- 
organism. 

The  animal  organism  is  not  its  natural  home.  The  earth  is.  Now 
the  old  manure,  by  processes  of  evaporation,  absorption,  and  decay, 
had  gradually  become  more  and  more  earthy  and  lost  its  animal  fluids 
and  perhaps  some  chemical  components,  it  had  thus  become  more  like 
the  natural  soil ;  and  the  temperature  at  the  time  having  been  for  a 
sufficient  period  similar  to  that  under  which  the  germ  thrives  in  Texas, 
a  rapid  proliferation  had  taken  place  in  the  unbroken  pad  of  manure, 
for  this  collection  was  made  of  still  unbroken  pads  which  laid  in  the 
same  place  where  they  were  originally  dropped  by  the  Texans.  Now, 
I  assume,  whether  rightly  or  not,  the  future  must  show,  that  the 
reason  that  the  specific  germs  are  fewer  in  the  fresh  manure  directly 
from  the  sick  animal  is,  that  it  does  not  offer  quite  so  favorable  condi- 
tions for  their  rapid  development  as  that  deposited  on  the  field  at  a 
favorable  time  of  the  year. 

This  is  a  supposition  which  we  shall  endeavor  to  prove  by  placing 
that  manure  upon  some  sterilized  earth  in  a  sterilized  vessel  and 
exposing  it  constantly  to  the  same  temperature  that  prevails  in  sum- 
mer, that  is  about  90°  F. 

THIS  HAS  BEEN  DONE  AND  THE  HYPOTHESIS  ^  ~^OVEN  A  FACT. 

Some  fresh  earth  was  placed  in  a  tin  pan  and  exposed  to  a  tempera- 
ture of  250°  C.j  in  a  dry,  hot  air,  and  sterilized  for  two  hours  a  day 
for  seven  days.     To  it  was  then  added  some  freshly  distilled  water 
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which  had  been  boiled  for  fifteen  minutes  a  clay  for  three  consecutive 
days.  This  moist,  earthy  material  was  then  carefully  mixed  with 
equal  parts  of  the  manure  from  the  S.  and  G.  steer,  and  placed  in  a 
moist  chamber  in  a  thermostat  at  90°  C.  for  five  days,  when  bouillon 
cultivations  were  made  from  the  same  and  examined  microscopically 
at  the  end  of  twenty-four  hours. 

Instead  of  the  fresh  mixture  of  micro-organisms  found  in  the  ma- 
nure when  freshly  taken  from  the  intestines  of  the  diseased  steer,  this 
bouillon  culture  from  the  earthy  material  that  had  been  exposed  to 
summer  heat  contained  almost  exclusively  a  germ  exactly  correspond- 
ing, morphologically,  with  that  of  the  southern  cattle  plague  previously 
described,  and  but  a  very  few  long  and  short  rods  of  other  species. 
The  former  were  then  isolated  by  plate  cultures  and  then  inoculated 
upon  potatoes  and  in  gelatine.  The  results  corresponded  exactly  with 
every  necessary  condition. 

Ground  squirrels  and  mice  were  next  inoculated  with  but  one  drop 
each  on  the  inside  of  the  thigh.  Mice  died  in  twenty-four  hours  • 
ground  squirrels  in  thirty-six  and  forty-eight,  respectively.  These 
experimental  results  fully  confirmed  my  theoretical  conclusion  that 
if  this  fresh  manure  was  rendered  earthy  and  exposed  to  a  high  sum- 
mer temperature  the  germs  would  rapidly  develop  in  it  and  gain  in 
virulence. 

PRACTICAL     EVIDENCE     THAT   THE    MANURE   MUST    BE     THE    CHIEF 
MEDIUM   BY   WHICH    INFECTION    OF    THE    LAND    OCCURS. 

The  Texas  cattle  arrived  at  Tekamah  April  1,  1887,  and  it  froze 
hard  for  about  two  weeks  subsequently.  July  1st  the  southern  cattle 
plague  broke  out,  or  after  a  lapse  of  ninety  days.  Now  had  the  germs 
been  bound  on  the  saliva  dropped  by  the  Texans  and  not  destroyed 
by  the  frosts,  the  disease  must  have  broken  out  in  our  native  cattle 
much  earlier,  for  it  only  takes  twenty  days  to  cause  it  after  infection 
has  taken  place,  but  it  did  not  appear  until  July  1st. 

Now  where  are  these  germs  all  this  time? 

Locked  up  in  the  manure ! 

So  long  as  the  pad  dropped  by  infected  cattle  (Texas  or  native)  re- 
mains moist,  soft,  and  cohesive,  there  is  no  danger  to  native  cattle 
placed  upon  the  pastures  where  such  cattle  have  been. 

The  results  at  Tekamah  prove  that  to  be  a  fact.  The  second  out- 
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break  demonstrates  it  even  more  than  the  first ;  for  the  climatic  con- 
ditions were  favorable  all  the  time  between  the  first  and  second  out- 
break, yet  there  are  only  twenty  days  actual  variation  in  the  time  in 
which  the  eruption  took  place  if  we  carry  the  first  outbreak  to  a  period 
when  climatic  conditions  made  infection  possible. 

The  very  freezing  of  the  surface  of  the  pads  of  manure  helped  to 
put  them  in  a  condition  favorable  to  the  preservation  of  the  life  of  the 
germs  within.  It  made  a  hard  close  crust  on  the  outside  of  the  pad 
of  manure,  which  was  also  increased  by  the  evaporation  caused  by  the 
ever  increasing  heat  of  the  sun  in  the  day-time.  These  two  factors 
together  also  helped  keep  and  increase  the  heat  of  the  inside  of  the 
pad,  which  gradually  increased,  thus  favoring  the  proliferation  of  the 
germs  enclosed  in  the  pads.  This,  in  connection  with  reasons  given 
above,  accounts  to  my  mind  for  the  greater  number  of  these  germs  in 
the  old  pads  of  manure  than  in  the  fresh  manure  from  the  intestines 
of  the  diseased  steer  mentioned  previously.  These  old  pads  must 
then  have  been  replete  in  germs  and  well  prepared  to  cause  a  rapid 
infection  of  the  pastures  when  the  temperature  and  elements  together 
had  so  acted  as  to  dry  them  up ;  which,  with  the  feet  of  the  native 
cattle,  also  helped  break  them  up  and  distribute  this  material  over  the 
pastures,  where  the  germs  found  a  suitable  place  to  live  and  conditions 
favorable  to  their  development  in  the  earth  at  the  roots  of  the  grasses 
and  the  prevailing  temperature. 

After  the  pasture  has  thus  been  prepared  the  natives  really  became 
exposed  to  infection  and  not  before,  no  matter  how  long  they  may 
have  been  upon  it  previous  to  that  time.  Now,  in  this  second  out- 
break, that  is,  where  S.  and  G.'s  natives  infected  their  own  pasture, 
leading  to  the  succeeding  outbreak  in  the  balance  of  the  herd,  the 
same  cycle  of  events  had  to  be  passed  through  with.  The  twenty- 
three  sick  cattle  themselves  did  no  harm.  They,  as  cattle,  were  not 
dangerous;  had  they  been  the  disease  would  be  contagious.  Their 
manure  was  the  source  of  and  cause  of  infection  to  the  native  cattle 
left  in  the  pasture,  not  only  when  they  escaped  and  were  put  into  the 
Texas  infested  pasture,  but  which  were  there  when  they  returned,  and 
remained  there  after  twenty-one  of  them  were  dead  and  buried.  This 
manure  was  not  dangerous  to  the  balance  of  the  herd  so  long  as  it  re- 
mained moist  and  confined  in  its  original  pads ;  only  when  it  became 
dried  and  broken  up  by  the  cattle's  feet  and  the  elements  and  the  germs 
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distributed  over  the  earth  and  protected  by  the  roots  of  the  grasses  and 
proliferation  had  taken  place,  did  the  pasture  again  become  dangerous. 
Here  again  a  long  time  elapsed  before  actual  infection  took  place,  fix- 
ing the  period  at  September  1st,  or  thereabouts,  fifty-three  days. 

This  time  appears  unusually  long  when  we  consider  that  the  cli- 
matic conditions  were  far  more  favorable  to  the  rapid  infection  of  the 
pasture  than  in  the  first  case  where  the  Texans  were  the  cause  earlier 
in  the  season. 

If  we  look  carefully  for  the  cause  of  this  phenomenon  we  can 
easily  find  it  in  the  Texans  themselves.  They  came  here  with  their 
intestines  freshly  loaded  with  the  infectious  principle  taken  directly 
from  its  native  fields,  where  it  develops  in  its  primary  and  most  active 
virulence,  and  in  this  condition  the  Texans  planted  it  upon  our  soil 
under  conditions  more  or  less  favorable  to  its  retention  of  that  viru- 
lence, at  least  much  more  favorable  than  when  it  had  passed  through 
one  generation  more  of  native  cattle  and  been  taken  from  pastures, 
under  telluric  and  climatic  conditions,  which,  as  we  know,  were  fa- 
vorable to  the  development  of  the  germ,  but  by  no  means  its  native 
heath.  Now,  in  the  second  outbreak  the  germ  had  been  taken  by  the 
second  lot  of  natives  from  this  foreign  land,  but  it  had  passed  through 
one  lot  of  natives  before  it  got  there,  and  had  lost  somewhat  in  viru- 
lent activities  thereby,  as  was  shown  by  my  experiments  direct  from 
the  cattle  at  Roca,  and  especially  with  the  fresh  manure  from  the  S. 
and  G.  steer,  though  one  generation  of  artificial  culture  alone  stood 
between  before  any  cattle  were  inoculated,  which  may  also  have  exerted 
some  weakening  influence.  One  thing  is  sure,  though  my  cattle  were 
sick  and  off  their  feed  and  shrank  much,  and  had  a  temperature  of 
107°,  108°,  107°  F.,  still  they  would  not  have  died,  hence  I  killed 
the  sickest  one  when  the  temperature  had  fallen  in  twenty-four  hours 
from  108°  to  107°  F.,  and  found  most  conclusive  evidence  of  the  ex- 
istence of  the  southern  cattle  plague. 

SOUTHERN    CATTLE    PLAGUE    PRODUCED    BY   INOCULATION   WITH    A 
PUEE   CULTIVATION   OF  ITS   MICRO-ETIOLOGICAL   ORGANISM. 

As  has  been  noticed,  Mr.  Salmon's  experiments  in  this  direction 
proved  "negative."  Hence  we  have  the  credit  of  having  been  the 
first  person  to  have  successfully  produced  this  disease  by  inoculation. 

On  Saturday,  September  10,  1887,  I  inoculated  a  large  red  cow, 
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which  was  very  wild,  and  a  five  months'  old  black  steer,  with  a  pure 
bouillon  cultivation  obtained  from  the  outbreak  at  Roca,  Neb.  It 
was  impossible  to  examine  the  cow  closely  as  she  could  not  be  caught 
except  with  difficulty,  but  she  fell  off  in  her  feed  and  condition  and 
became  somewhat  constipated,  but  recovered. 

The  black  steer  was  off  its  feed,  hair  bristling,  stood  much  by  itself, 
respirations  very  much  accelerated,  but  not  labored,  temperature  ele- 
vated. Wednesday,  the  14th  (when  first  observed  unwell),  4  p.m., 
42.50°  C;  Thursday,  15th,  4  p.m.,  42.25°  C.;  Friday,  16th,  41.50°" 
C,  9  A.M. 

Seeing  that  this  animal  might  recover,  and  desiring  to  see  the  ef- 
fects of  the  inoculation,  I  killed  it,  and  found  the  following  condi- 
tions, which,  when  compared  with  the  autopsy  notes  of  the  S.  and  G. 
steer,  leave  no  doubt  as  to  the  nature  of  the  disease,  though  the  or- 
gans of  the  calf  were  not  nearly  so  severely  complicated  as  those  of 
the  steer. 

NECROSCOPICAL    NOTES    OF    BLACK    STEER   INOCULATED    WITH    THE 
GERMS    OF    SOUTHERN    CATTLE    PLAGUE. 

Blood  of  the  peculiar  color  and  lac  consistency  which  is  more  or 
less  characteristic  of  the  southern  cattle  plague.  (Some  freshly  flow- 
ing blood  was  caught  as  it  spurted  from  a  cut  artery  in  a  sterilized 
vessel,  and  the  characteristic  micro-organism  afterwards  found  in  it.) 

Paniculus  adiposus,  somewhat  atrophied  and  of  a  decidedly  yellow 
color,  costal  peritoneum  and  omentum,  as  well  as  the  serosa  of  the 
large  intestines  were  of  the  same  color,  interrupted  by  numerous 
petchial  spots.  The  small  intestine  was  of  a  general  diffuse  pink-red 
color  variegated  by  engorged  vessels  and  a  few  petechial  hemorrhages. 
Blood  vessels  of  mesenterium  engorged;  lymph  glands  swollen  and 
cederaatous;  interstitial  and  sub-capsular  vessels  injected.  Other 
lymph  glands  the  same.  Abdominal  cavity  contained  about  two 
quarts  of  a  straw-colored  fluid.  Spleen  swollen,  full  of  blood,  and 
somewhat  soft;  weight,  2^  lbs.     (Animal  5  mos.  old.) 

Liver  swollen,  edges  rounded;  cut  surface  of  a  yellowish  grey-red 
color;  opaque;  acini  swollen;  central  vessels  invisible;  inter- acinus 
filled  with  blood;  each  acinus  was  most  beautifully  demarcated  by 
delicate  lines  of  a  bright  yellow  color,  which  represented  the  inter- 
acinus  and  distended  gall  ducts.  Gall  bladder  distended  and  full  of 
a  dark  greenish-yellow  material ;  mucosa  stained  of  the  same  color. 
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Kidneys  swollen ;  the  outside  surface  was  most  beatifully  marked 
by  the  injected  condition  of  the  inter-tubular  vessels  and  presented  as 
fine  a  picture  of  natural  injection  as  could  be  desired,  as  well  as  illus- 
trating the  earliest  stage  of  that  general  renal  engorgement,  which  is 
represented  by  the  intensely  swollen  blackish-blue  diffusely  colored 
kidney,  so  often  seen  in  this  disease  under  conditions  of  natural 
infection. 

Stomachs  more  or  less  full. 

Mucosa  of  the  fourth  stomach  very  much  swollen  and  of  a  diffuse 
dark  pink-red  color,  interrupted  by  numerous  engorged  vessels,  ecchy- 
moses  and  diffused  hemorrhagic  centers.  Mucosa  of  duodenum  and 
jejunum  swollen  and  of  a  yellowish-red  color;  Peyer's  paques  and 
solitary  follicles  much  swollen ;  the  large  vessels  engorged ;  occasional 
hemorrhage  in  the  mucosa;  contents  semi-fluid.  The  yellow  staining 
of  the  mucosa  of  the  anterior  part  of  the  small  intestine  was  lost  in 
the  ileum,  though  here  the  membrane  was  also  swollen,  but  of  a  dif- 
fuse pink-red  color,  otherwise  the  same.  Mucosa  of  the  large  intes- 
tines swollen  and  of  a  delicate,  diffuse  pinkish-red,  with  some  engorged 
vessels  to  be  seen ;  this  condition  increased  in  intensity  from  the  be- 
ginning of  the  rectum  towards  the  anus,  where  the  mucosa  was  in- 
tensely swollen  and  of  a  dark  pink-red  color,  with  small  hemorrhagic 
centers,  especially  upon  the  crests  of  the  rugse;  contents  more  and 
more  solid  until  it  became  quite  hard  in  the  posterior  portion  of  the 
rectum. 

Nothing  abnormal  in  the  thoracic  cavity  except  that  the  lungs  were 
slightly  hypersernic;  the  bronchial  lymph  glands  swollen,  red,  and 
cedematous;  the  myocardium  opaque,  anseniic,  yellowish  grey-red  in 
color,  and  somewhat  soft.  Mucosa  of  the  trachea  and  bronchials 
swollen,  vessels  ingested,  and  a  few  petechial  centers  present. 

Bladder  half  full  of  a  straw  colored  urine;  vessels  of  the  mucosa 
somewhat  engorged. 

Microscopic  examinations — covering  glass  specimens — of  tissues 
gave  the  characteristic  bacteria.  Cultures  and  subsequent  inoculations 
of  gophers  gave  the  necessary  positive  results. 

Now,  the  original  culture  from  the  Roca  cattle,  killed  ground  squir- 
rels in  an  average  of  forty-eight  hours,  while  the  cultures  from  my 
inoculated  steer  were  not  certain  on  the  same  animals,  killing  some  in 
three  or  four  days,  while  others  recovered.     I  then  went  back  to  the 
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original  Roca  material.  It  still  had  and  has  its  original  virulence 
in  an  inoculated  gopher;  it  died,  as  usual.  From  the  mashed-up 
liver  of  this  animal  in  (distilled  and  scalded)  water  I  then  inoculated 
another  ground  squirrel.  It  took  four  days  to  die,  and  in  inoculating 
another  with  material  from  the  last,  the  germ  had  lost  its  fatal  effects, 
though  the  animal  was  sick. 

Some  interesting  results  may  come  from  these  experiments,  of  which 
later. 

Now,  we  know  that  while  the  bovine  organism  has  in  it  some 
unknown  quantity  which  renders  it  susceptble  to  southern  cattle 
plague,  we  still  know  that  it  is  not  the  natural  habitat  of  that  germ ; 
hence  it  is  but  reasonable  to  suppose  that  the  germ  must  gradually 
weaken  even  in  passing  through  cattle.  It  is  much  to  be  regretted 
that  I  could  not  use  other  animals  except  ground  squirrels  and  mice 
and  test  this  germ  on  them  in  regard  to  this  question,  but  until  now 
I  have  never  had  a  proper  place  to  breed  such  animals,  so  that  I  had 
only  on  hand  a  very  precious  collection  of  rabbits  and  Guinea  pigs, 
which  have  been  acquired  for  breeding  purposes,  to  supply  us  with 
necessary  material  in  the  future,  as  soon  as  our  rooms  are  ready  for 
their  reception. 

Our  experiments  with  squirrels,  however,  give  experimental  proof, 
which  cannot  be  gainsaid,  that  the  germ  does  lose  in  virulence  in  pass- 
ing successively  through  several  generations,  and  our  cattle  experiences 
at  Tekamah  show  the  same  thing,  Avhich  accounts  for  the  slowness 
with  which  the  natives  caused  the  infection  of  their  own  pasture  and 
the  second  outbreak  in  their  own  kind. 

The  manure  pads  had  not  only  to  have  time  to  dry  out  and  be  dis- 
persed over  the  field  before  the  infection  of  the  same  could  occur,  but 
the  germs  also  had  to  have  time  to  recuperate  and  acquire  their  natural 
energy  in  the  soil  even  before  an  active  infection  of  the  second  lot  of 
natives  could  take  place. 

These  remarks  will,  I  think,  suffice  for  this  occasion,  and  are  suffi- 
cient to  show  not  only  how  infection  occurs  through  Texans,  but  also 
how  it  may,  and  has,  occurred  through  the  agency  of  infected  natives. 

By  again  referring  to  the  table  of  outbreaks  it  will  be  seen  that 
these  outbreaks  at  Tekamah  are  the  only  ones  that  occurred  in  the 
history  of  the  disease  where  Texans  came  north  early  enough  to  allow 
time  for  the  full  cycle  of  events  to  occur  necessary  to  the  secondary 
extension  of  the  disease  through  natives  to  natives. 
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PART  III.— NATURE  OF  SOUTHERN  CATTLE  PLAGUE 
AND  THE  YELLOW  FEVER. 


Pathological  Anatomy. — Prevention. 


Nature  of  the  Southekn  Cattle  Plague. 

In  the  consideration  of  this  question  it  will  be  impossible  to  avoid 
repeating  somewhat  that  which  has  already  been  said  in  our  consider- 
ation of  the  etiology  of  this  disease,  but  in  a  disease  of  such  vast  im- 
portance such  repetition  is  certainly  pardonable. 

The  nature  of  any  given  disease  is  not  the  simple  question  that 
many  might  think,  because  diseases  have  different  natures,  according 
to  the  standpoint  from  which  we  approach  the  subject. 

First,  we  have  to  consider  a  disease  according  to  its  origin,  and 
the  relation  it  bears  between  diseased  and  healthy  individuals. 

Second,  according  to  the  changes  produced  in  the  animal  organism 
by  the  disease. 

Let  us  consider  these  in  their  order. 

The  first  question  then  for  us  to  determine  is,  as  to  whether  the 
southern  cattle  plague  is  a 

CONTAGIOUS   OR   INFECTIOUS   DISEASE. 

What  constitutes  a  contagious  disease? 

A  contagious  disease  is  one  which  finds  its  primary  and  only  origin 

in  some  given  animal  species,  and  passes  directly  from  one  animal  to 
another  of  the  same  species,  or  to  healthy  animals  of  that  species,  either 
by  direct  contact  or  from  their  coming  in  contact  with  some  effluvia, 
secretion,  or  other  material  which  has  come  from  an  already  diseased 
animal.  Examples:  Syphilis,  contagious  pleuro-pneumonia,  the 
rinderpest,  and  spotted  typhus. 

The  above  definition  is,  however,  too  narrow  to  include  all  the 
infectious  attributes  of  a  contagious  disease. 

While  a  contagious  disease  invariably  finds  its  primary  origin  in 
some  one  species  of  animal  life,  they  are  not  all,  like  the  above,  lim- 
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ited  to  that  one  species  in  their  action ;  there  are  some  which,  while 
having  such  racial  origin,  still  have  the  ability  to  infect  other  species 
of  animal  life  than  that  in  which  they  primarily  occur  and  in  which 
they  are  generally  found.  Examples:  Rabies,  glanders,  and  the 
foot  and  mouth  diseases,  all  of  which  are  animal  diseases,  as  well  as 
the  small-pox  in  man. 

It  is  a  singular  fact  that  while  most  of  the  contagious  diseases  of 
man  are  limited  to  the  human  species  in  their  extension — syphilis, 
mumps,  measles,  scarlet — those  of  animals  have  a  far  more  extended 
dispersion  over  the  animal  kingdom,  inclusive  of  man,  when  accidental 
circumstances  favor  such  extension. 

At  the  present  moment  I  can  think  of  but  one  disease  that  is  infec- 
tious in  its  primary  origin,  and  still  gives  any  just  grounds  for  assum- 
ing that  it  has  a  contagious  character,  and  that  is  diphtheria,  but  even 
in  that  disease,  it  is  my  opinion  that  if  we  examine  the  question 
very  closely  we  shall  find  that  it  is  not  contagious,  and  that  in  every 
case  accidental  inoculation  must  take  place  in  the  healthy  individual, 
and  that,  with  due  care,  unless  the  surroundings  are  the  center  of  its 
origin,  the  disease  need  not  necessarily  extend  to  healthy  individuals 
per  contact  with  sick  ones. 

How  then  does  an  infectious  differ  from  a  contagious  disease  ? 

In  this  way:  An  infectious  disease  is  one  which  invariably  finds  its 
primary  origin,  not  in  but  outside  of  an  animal  organism.  That  is, 
in  the  earth  where  its  microbic  cause  develops  under  certain  conditions 
of  the  climate  and  soil  which  offer  favorable  climatic  and  telluric  influ- 
ences to  its  development.  Such  diseases  are  always  local  in  their  origin. 
The  earth  beat's  the  same  relation  to  infectious  diseases  that  the  animal 
organism  does  to  contagious;  that  is,  they  both  form  the  primary  center 
of  development  in  their  respective  class;  but  with  this  difference,  the  focus 
of  primary  infection  is  fixed  in  infectious  diseases,  ivhile  it  is  movable 
in  contagious. 

Much  uncertainty  and  ambiguity  has  arisen  in  the  minds  of  practi- 
tioners with  regard  to  infectious  diseases,  because,  under  favorable 
circumstances,  infected  individuals  can  become  the  means  of  their 
extension  (indirectly)  between  diseased  and  healthy  individuals. 
Hence,  without  any  mature  reflection,  such  diseases  have  often  been 
pronounced  "  contagious."  In  fact,  there  is  far  too  much  laxity  in 
vogue,  far  too  much  ignorance  of  the  philosophical  use  of  medical 
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technology  among  physicians  upon  this  very  important  point,  which 
has  led  to  much  unnecessary  confusion  in  the  minds  of  the  laity,  and 
renders  it  unnecessarily  difficult  to  bring  them  to  a  clear  understanding 
of  suitable  and  applicable  means  of  prevention. 

As  an  example  of  this  ambiguity,  and  one  might  truly  say  of  logical 
ignorance  of  the  use  of  medical  language,  we  have  only  to  refer  to 
the  reports  of  the  United  States  department  of  agriculture  upon  the 
southern  cattle  plague. 

Mr.  Salmon,  chief  of  the  bureau  of  animal  industry,  should  certainly 
owe  his  honorable  position  to  his  especial  educational  fitness  for  the 
same,  but  the  following  quotations  certainly  display  most  woful  disa- 
bility in  pathological  acumen : 

He  says,  of  this  southern  or  Texas  cattle  plague,  that  "  there  is  no 
doubt  that  it  is  a  difficult  matter  to  understand  how  it  is  possible  for 
the  native  cattle  of  a  section  permanently  infected  with  a  contagious 
plague  to  resist  the  influences  of  the  contagion  with  which  they  are 
surrounded." 

"  It  is  equally  difficult  to  understand  how  apparently  healthy  cattle 
can  distribute  this  contagion  for  so  long  a  time  after  they  leave  the 
infected  district." 

"  It  is  not  less  difficult  to  understand  why  the  cattle  really  sick  of 
this  contagious  disease  do  not  convey  the  contagion  to  others."  Report 
1883,  p.  20. 

It  is  thus  to  be  seen  that  Mr.  Salmon  has  no  definite  idea  of  the 
real  difference  between  a  contagious  and  an  infectious  disease.  The 
foregoing  remarks  sufficiently  show  that  a  proper  differentiation  be- 
tween such  diseases  is  not  such  a  very  "difficult"  matter  to  any  one 
having  the  requisite  ability. 

Above  we  have  spoken  of  the  part  diseased  individuals  may  play 
in  the  extension  of  purely  infectious  diseases.  Let  us  take  anthrax, 
the  most  virulent  of  them  all,  for  an  example.  If  we  have  a  case  of 
anthrax  among  a  stable  of  cattle  in  the  winter,  there  is  very  little 
danger  of  any  of  the  healthy  ones  becoming  ill  through  that  animal, 
if  ordinary  precautions  are  taken  ;  but,  if  the  same  thing  should  occur 
in  the  summer,  when  flies  are  abundant,  there  would  be  great  danger 
of  every  animal  present  becoming  infected.  On  account  of  this  fact 
many  observers  have  unreflectingly  said  that  anthrax  is  a  contagious 
disease. 

It  has  also  been  said  that  in  contagious  diseases  the  infected  animals 
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were  movable  centers  of  contagion ;  that  is,  wherever  they  go  they 
carry  with  them  clanger  to  the  infection  of  other  susceptible  animals 
directly  from  them.  Now  something  somewhat  similar  occurs  in  in- 
fectious diseases.  The  infected  animals  may  also  become  movable 
centers  of  infection  ;  but  in  this  they  differ  much  from  those  diseased 
with  a  strictly  contagious  disease.  They  do  not  infect  other  animals 
directly,  but  they  bear  the  same  relation  to  the  land  that  animals 
diseased  with  a  contagious  disease  do  to  healthy  susceptible  animals. 
They  can  and  do  infect  new  land  and  may  thus  be  the  means  of  ex- 
tending an  infectious  disease  over  a  broad  extent  of  country,  but  only 
so  long  as  they  are  actively  diseased  or  have  the  inficiens  within  them, 
brought  by  them  from  its  primary  locality.  This  they  do  by  means 
of  their  excretions.  In  this  way  anthrax,  swine  plague,  southern  cattle 
plague,  the  cholera,  and  yellow  fever  originate  and  become  extended 
from  one  place  to  another,  but  no  matter  how  much  they  may  become 
extended  they  ever  remain  local  diseases. 

Now,  while  individuals  thus  complicated  by  an  infectious  disease 
may  play  an  essential  role  in  its  extension,  still  there  is  this  difference 
between  the  "  seed,"  if  I  may  be  allowed  the  word,  planted  by  them, 
and  infected  material  dropped  by  and  from  an  animal  having  a  con- 
tagious disease.  In  an  infectious  disease  the  infecting  material  pol- 
lutes the  earth,  and  finding  there  its  natural  nutriment,  if  the  climatic 
conditions  are  not  unfavorable,  it  will  retain  its  virulent  activities  for 
an  indefinite  period,  and  in  many  cases  acquire  a  degree  of  virulence 
a  part  of  which  had  been  lost  in  the  animal  organism ;  notwithstand- 
ing the  severity  with  which  it  acted  in  the  same,  it  goes  on  multiply- 
ing indefinitely.  In  a  contagious  disease  the  circumstances  are  entirely 
different.  Here,  the  animal  organism  forms  the  natural  home  of  the 
inficiens,  but  when  it  is  dropped  outside  of  the  animal  organism,  in 
some  effluvia  from  it,  it  soon  loses  its  virulent  activity  and  does  not 
multiply  in  the  same  manner  as  the  inficiens  of  an  infectious  disease. 
Now  any  one  can  easily  see  that  these  are  very  essential  points  of 
difference,  and  that  they  distinguish  these  two  classes  of  disease  so 
sharply  from  one  another  that  no  one  need  be  in  danger  of  mistaking 
the  one  class  for  the  other  if  they  have  sufficient  education,  observing 
powers,  and  logical  acumen. 

There  is  still  another  class  of  infectious  diseases  which  it  is  necessary 
that  we  define,  because  they  are  very  apt  to  be  confounded  with  the 
previous  one.     These  are  known,  or  should  be,  as  the 
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MALARIAL-INFECTIOUS. 

How  does  this  class  differ  from  the  strictly  infectious  diseases? 

Both  are  local  in  their  origin ;  but  with  this  difference,  the  mala- 
rial-infectious diseases  always  remain  local.  In  both  classes  a  suscep- 
tible individual  must  be  in,  or  upon,  an  infected  locality  in  order  to 
become  infected;  but,  while  in  infectious  diseases  a  diseased  individual 
can  carry  the  inficiens,  and  thereby  be  the  means  of  infecting  other 
localities  that  may  never  have  been  pestilential,  the  case  is  quite  other- 
wise in  the  malarial-infectious;  in  which  a  diseased  individual  only  be- 
comes ill  tvhen  living  in  such  an  infected  loccdity,  bid  has  no  power  of 
infecting  other  loccdities,  though  he  may  leave  the  place  where  he  became 
diseased  and  take  up  his  residence  in  a  place  where  it  never  has  existed. 
Example  :  Fever  and  ague.  They  are  both  local,  land  diseases,  nev- 
ertheless. In  my  opinion,  the  air,  as  a  disperser  of  infection  only, 
plays  a  far  more  important  role  in  the  infection  of  individuals  in  ma- 
larial-infectious than  in  the  strictly  infectious  diseases. 

We  have  also  said  that  the  nature  of  any  given  disease  may  be, 
again,  determined  by  the  lesions,  or  disturbances,  caused  in  the  animal 
organism.  This  differentiation  is  known  as  the  pathological  anatomy 
of  the  disease.  Taken  together  with  the  determination  of  its  nature 
with  relation  to  the  disposition  of  a  disease  between  sick  and  healthy 
individuals,  we  have  what  is  known  as  the  pathology  of  a  disease. 
Pathological  anatomy  is  purely  a  descriptive  part  of  medical  science ; 
it  describes  the  appearance  of  what  has  taken  place  in  the  diseased 
organism  only.  Pathology,  on  the  contrary,  is  a  reflective,  theoretical 
science ;  it  endeavors  to  explain  how  these  changes  have  occurred ; 
how  the  cause  acts,  and  to  differentiate  between  those  lesions  directly 
produced  by  the  cause,  and  those  which  are  secondary,  or  accidental, 
complications,  which  find  their  origin  chiefly  in  the  conditions 
directly  excited  by  the  first  or  primary  cause  of  the  disease. 

Pathological  anatomy  can  be  acquired  by  any  one  who  has  good 
eyes  and  applies  himself  diligently.  Pathologists,  on  the  contrary, 
are  born.  They  have  been  very  rare.  Good  observers  and  recorders 
of  natural  phenomena  have  always  been  sufficiently  abundant,  but 
correct  interpreters  of  the  same  have  been  seldom.  It  is  not  always 
an  easy  matter  to  sift  all  the  facts  and  determine  the  actual  place  of  a 
disease  according  to  the  relation  it  bears  between  sick  and  healthy 
individuals ;  but  difficult  as  that  is,  it  seems  to  be  still  more  so  for 
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observers  to  differentiate  between  the  lesions  produced  by  the  specific 
cause  directly  and  those  of  a  secondary  nature.  We  have  been  obliged 
to  discuss  this  point  very  minutely  in  our  article  on  swine  plague,  on 
account  of  Mr.  Salmon's  total  inadequacy  to  appreciate  this  point, 
and  as  it  does  not  come  up  in  connection  with  the  southern  cattle 
plague,  we  need  not  again  revert  to  it. 

To  which,  then,  of  these  three  great  classes  of  pestilential  diseases 
previously  considered,  does  the  southern  cattle  plague  belong? 

THE    SOUTHEEN    CATTLE  PLAGUE  IS  A  STRICTLY  LOCAL  INFECTIOUS 
DISEASE,  AND  THAT  ONLY. 

Yellow  fever  is  the  same. 

Having  shown  that  the  germ  of  the  yellow  fever  in  all  probability 
belongs  to  the  same  group  of  ovoid  belted  organisms  as  that  of  the 
southern  cattle  plague,  it  now  devolves  upon  us  to  support  that  asser- 
tion by  calling  attention  to  the  very  exact 

RESEMBLANCES  BETWEEN  THE  SOUTHERN  CATTLE  PLAGUE  AND  THE 

YELLOW  FEVER. 

In  the  preparation  of  my  book  upon  "The  Relation  of  Animal  Diseases 
to  the  Public  Health,"  while  a  student  at  Berlin,  I  was  especially  struck 
with  this  point,  but  did  not  then  know  enough  of  the  bovine  pestilence 
to  more  than  call  attention  to  it,  as  I  did  not  have  much  American 
medical  literature  at  my  command.  Since  beginning — or  better,  com- 
pleting— these  researches,  it  has  been  necessary  for  me  to  review  the 
subject,  and  I  find  that  medical  observers,  especially  those  who  have 
given  some  study  to  the  southern  cattle  plague,  have  been  struck  with 
the  same  idea.  Hence  I  cannot  better  open  the  subject  than  by  a 
quotation  from  the  most  able  of  them  all. 

The  best  study  of  this  bovine  pest,  in  the  past,  has  been  that  made 
by  the  metropolitan  •  board  of  health,  in  New  York  City,  1867.  In 
their  report  they  make  the  following  remarks  : 

"  We  have  found  a  remarkable  association  of  analogies  to  exist 
between  the  Texas  cattle  disease  and  the  yellow  fever  as  witnessed  in 
the  human  family.  It  may  be  remarked  that  we  feel  fully  warranted 
in  adopting  the  expression  used  by  Dr.  Stiles,  in  his  report,  '  that  the 
Texas  cattle  disease,  when  judged  by  its  pathological  lesions,  might 
be  termed  the  yellow  fever  in  cattle.'  A  detailed  account  of  these 
analogies  need  not  be  presented  here,  but  it  suffices  to  state  that  the 
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points  in  comparison  in  these  two  pestilences  are  so  well  marked  as 
to  warrant  the  belief  that  the  actual  demonstration  of  the  precise 
nature,  origin,  propagation,  and  pathological  effects  of  the  infecting 
principle  of  either  of  these  two  pestilences  would  throw  such  a  flood 
of  light  upon  that  of  the  other  as  to  enable  medical  men  soon  to  grasp 
and  unfold  the  hitherto  mysterious  laws  that  govern  the  propagation 
of  yellow  fever.  Let  it  be  understood,  however,  that  we  do  not  pre- 
sume that  these  two  pestilences  are  identical !  We  simply  assert  that 
they  are  wonderfully  analagous  in  essential  and  constant  attributes 
in  their  pathology  and  in  certain  chief  points,  but  not  in  all  of  the 
phenomena  and  habits  of  their  respective  principles  or  agents  of  in- 
fection."    N.  Y.  State  Trans.,  1886-7,  p.  1093. 

The  value  of  the  scientific  investigation  of  the  contagious  and 
infectious  animal  diseases,  as  a  contribution  to  comparative  pathology, 
and  as  a  means  of  throwing  light  on  many  human  diseases  of  the 
same  character,  was. so  well  appreciated  by  the  metropolitan  board 
of  health  of  New  York,  in  this  report,  that  the  writer  may  certainly 
be  pardoned  from  quoting  further,  especially  as  it  demonstrates  the 
true  value  of  the  experimental  laboratory  which  we  have  been  so  suc- 
cessful in  establishing  in  Nebraska: 

"  Upon  this  subject  the  leading  medical  philosophers  and  hygienists 
of  our  day  have  for  some  years  past  been  urging  the  necessity  and 
duty  of  making  careful  and  thorough  scientific  investigations  in  regard 
to  the  infectious  maladies  which  afflict  cattle,  sheep,  and  other  domes- 
tic animals.  It  requires  no  argument  to  show  that  both  the  labor 
and  facilities,  as  well  as  the  satisfaction,  in  making  exact  observations 
upon  tame  animals  that  are  wholly  under  the  control  of  the  medical 
observer,  and  subject  in  all  respects  to  his  absolute  authority,  even  to 
any  kind  of  experimentation  (experiments  that  are,  of  course,  not 
cruel  or  barbarous),  and  subject,  at  the  observer's  arbitrary  decision, 
to  slaughter  and  to  the  instant  examination  of  the  blood  and  the  tis- 
sue while  they  are  absolutely  fresh,  are  conducive  to  the  attainment 
of  exact  and  trustworthy  results,  and  to  the  discovery  of  the  more 
important  and  recondite  physical  relations  that  most  need  to  be 
understood  in  the  history  of  infectious  and  epidemic  diseases.  Epi- 
zootics, thoroughly  investigated  in  the  light  of  modern  science,  can 
become,  and  indeed  are  becoming,  the  most  trustworthy  aids  to  the 
correct  interpretation  of  the  conditions  and  principles  connected  with 
the  propagation  and  the  pathological  history  of  pestilential  epidemics. 
The  time  has  come  when  the  medical  profession  is  demanding  that 
the  value  of  this  kind  of  investigation  into  the  pestilential  maladies 
of  the  domesticated  lower  animals  shall  be  more  intelligently  appre- 
ciated by  all  educated  physicians  who  have  opportunity  for  observing 
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epizootics.  And  we  deem  it  due  to  the  medical  profession  to  state,  in 
this  place,  that  not  a  few  of  its  most  learned  and  practical  members 
are  at  present  pursuing  this  kind  of  study  in  various  parts  of 
Europe."     Ibid.,  1867. 

After  this  digression  we  will  at  once  proceed  to  demonstrate  these 

POINTS  OF  RESEMBLANCE. 

FIRST — THE    GEOGRAPHICAL    DISTRIBUTION    OF    THE    SOUTHERN 
CATTLE    PLAGUE    AND    YELLOW    FEVER. 

As  has  been  mentioned  in  considering  this  subject  with  reference  to 
the  southern  cattle  plague,  so  far  as  our  present  knowledge  goes  it  is 
not  only  peculiarly  an  American  disease,  but  in  its  primary  origin  de- 
cidedly limited  to  certain  portions  of  our  southern  states.  We  do  not 
know  that  the  disease  primarily  exists  outside  of  these  localities. 
The  same  territory  is  essentially  the  home  of  the  yellow  fever, 
though  it  also  finds  its  primary  generation  in  certain  parts  of  the 
west  coast  of  Africa,  South  America,  and  has  occasionally  occurred 
in  Spain.  Wherever  they  occur  outside  these  natural  climatic  local- 
ities they  are  introduced  by  means  of  diseased  individuals,  or  by 
materials  polluted  by  such,  but  never  develop  as  primary  or  original 
diseases  in  such  localities. 

Whether  or  not  the  yellow  fever  has  ever  been  spread  in  the  North 
by  apparently  healthy  individuals  from  a  permanently  infected  dis- 
trict in  the  South,  as  has  invariably  been  the  case  with  regard  to  the 
bovine  pestilence,  is  a  question  I  will  not  take  upon  myself  to  decide 
at  present,  but  there  seems  to  have  been  occurrences  which  warrant 
such  a  conclusion,  as  may  be  seen  from  the  following  quotation  :- 

"  Experience  seems  also  to  have  induced  general  concurrence  in  the 
opinion  that  the  disease  can  be  imported  by  a  healthy  as  also  by  a 
sick  person  from  an  infected  place."  Annual  Report  U.  S.  Board  of 
Health,  1887,  p.  127. 

TO  SO-CALLED    "  ACCLIMATIZATION  "    IMMUNITY. 

The  idea  that  acclimatization  alone,  that  is,  the  mere  fact  that  an 
individual  lives  in  a  certain  place  a  long  time,  can  produce  immunity 
against  any  disease,  is  a  supreme  humbug;  the  immunity  thus  ac- 
quired is  due  to  constant  exposure  to  the  inficiens  of  a  given  disease 
prevailing  more  or  less  frequently  in  such  localities,  whereby  a  cer- 
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tain  constitutionalization  of  the  infecting  disease-producing  principle 
gradually  occurs.  Both  of  these  diseases  are  alike  upon  this  point. 
We  have  seen  that  many  cattle  growers  living  in  localities  native  to 
the  southern  cattle  plague,  the  cattle  from  which  are  the  means  of 
transporting  the  inficiens  from  these  localities  to  points  where  the 
disease  never  occurs  as  a  natural  enzootic,  deny  its  existence  among 
their  cattle,  but  sufficient  evidence  has  been  given  to  show  that  such 
cattle  do  indeed  go  through  a  mild  form  of  the  disease,  and  that  they 
continue  immune  to  any  serious  infection  so  long  as  they  remain 
upon  such  permanently  infected  lands.  However,  if  cattle  from 
other  districts,  where  the  disease  does  not  prevail  as  a  local  enzodtic, 
are  introduced  into  such  permanently  infected  localities,  they  at  once 
succumb  to  the  disease,  and  either  die,  or,  if  recovering,  undergo  then 
what  the  local  cattle  men  call  the  "acclimatization  fever,"  and  thus 
acquire  the  same  resistance  to  further  infection  that  the  cattle  native  to 
such  permanently  infected  localities  have. 

If,  however,  the  cattle  native  to  such  permanently  infected  districts 
are  removed  from  them  to  those  where  the  disease  does  not  exist,  and 
remain  there  for  a  certain  period,  and  are  then  returned  to  the  orig- 
inal localities,  they  succumb  to  the  infectious  influences  with  the  same 
certainty  that  any  cattle  from  non-infected  districts  do  when  intro- 
duced upon  such  permanently  infected  lands. 

Now,  in  these  two  points,  the  southern  cattle  plague  and  yellow 
fever  deport  themselves  exactly  alike. 

Upon  this  subject  Hirsch  says — Geographischen  Pathologie,  p. 
241: 

"  One  of  the  most  interesting  points  in  the  history  of  yellow  fever 
is  the  influence  against  infection  which  is  demonstrated  by  the  race, 
nationality,  and  acclimatization — conditions  of  the  people.  At  those 
points  in  the  yellow  fever  zone  where  the  disease  has  the  character  of 
a  more  or  less  constant  affliction,  whether  permanently  there  or  con- 
stantly imported  matters  not,  those  people  who  are  fresh  arrivals,  or 
not  acclimatized,  are  much  more  liable  to  infection  than  those  native  to 
such  places  or  that  have  lived  there  for  a  long  time,  who  acquire  a 
greater  or  less  degree  of  immunity  to  infection." 

It  is  also  true  of  the  yellow  fever,  as  of  the  southern  cattle  plague, 
that  if  human  beings  born  in,  or  acclimatized  in,  such  permanently 
infected  localities  leave  the  same  and  take  up  their  residence  in  dis- 
tricts where  the  disease  never  occurs,  under  natural    conditions,  and 
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after  a  time  return  to  the  first  named  localities,  that  they  are  as  liable 
to  infection  as  if  they  had  never  resided  in  such  permanently  infected 
regions. 

Hirsch  further  says  on  these  points : 

"  With  regard  to  it  there  prevails  the  greatest  unanimity  of  opin- 
ion among  observers,  in  all  places  and  at  all  times,  so  that  this 
peculiar  deportment  of  the  people  within  the  yellow  fever  zone  to 
that  disease  cannot  be  better  expressed  than  in  the  words  of  La  Roche : 
'Within  the  tropics  the  population  consists  of  two  classes;  the  first, 
composed  of  the  natives  and  acclimatized,  who,  so  far  as  relates  to  the 
yellow  fever  question,  live  with  immunity  amid  the  sick  and  the 
dying ;  the  second,  of  strangers,  who  are  almost  inevitably  attacked 
by  the  reigning  disease  and  perish  in  a  large  proportion.' "     Ibid. 

The  above  state  nent  from  La  Roche  is  altogether  too  positive;  it 
lays  too  much  stress  upon  the  word  "acclimatization"  and  the  ideas 
connected  therewith.  A  more  correct  view  of  the  real  condition  of 
things  is  given  in  the  following  quotations,  which  show  that  some- 
thing more  than  mere  climatic  influence  is  necessary  to  produce  im- 
munity from  the  yellow  fever  or  southern  cattle  plague  : 

"In  the  archives  of  the  Havana  Acadamy  of  Sciences  a  great 
mass  of  data  is  collected  to  confirm  the  facts  that  both  white  and 
colored  do  fall  victims  to  the  yellow  fever,  and  are  not  naturalized,  or 
acclimated,  notwithstanding  that  they  have  been  born  in  Cuba  and 
have  been  constantly  subjected  to  its  climatic  influences."  U.  S.  Board 
of  Health  Report,  1880,  p.  144. 

"  In  the  epidemics  at  Baracoa,  1876—78,  an  exceptional  feature 
was  that  the  yellow  fever  attacked  native  Cubans  with  especial  vigor 
and  fatality,  and  not  only  natives  of  the  towns  but  also  of  the  adja- 
cent country,  and  that,  as  is  well  known,  native  residents  of  the  adja- 
cent elevated  country  are  as  liable  as  Europeans  to  the  disease.  All 
yellow  fever  places  illustrate  the  general  rule,  that  the  longer  the 
disease  is  about  the  greater  is  the  number  of  natives  attacked."     Ibid. 

"  Cubans  born  in  and  residents  of  the  interior,  especially  of  the 
cool  and  mountainous  parts,  are  liable  to  the  yellow  fever."     Ibid. 

"  Native-born  Cubans  coming  from  a  healthy  district  to  one  where 
yellow  fever  prevails  are  as  liable  to  this  epidemic  as  are  unaccli- 
mated  foreigners,  while  those  that  are  born  and  remain  a  certain 
number  of  years  in  the  infected  region  are  exempt  from  it."  Ibid., 
p.  145. 

Every  place  where  the  yellow  fever  habitually  prevails  proves 
that  the  inhabitants  gain  immunity  from  the  disease."  Annual  Re- 
port U.  S.  Board  of  Health,  1880,  p.  9. 
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NATIONALITY    OR     BREED,    IN     RELATION     TO     PREDISPOSITION    TO 
YELLOW  FEVER  AND  THE  SOUTHERN  CATTLE  PLAGUE. 

Upon  this  point,  with  regard  to  human  beings,  Hirsch  says  : 
"  The  extent  of  this  predisposition  of  foreigners  is,  to  a  certain  de- 
gree, dependent  upon  their  nationality — or  more  correctly  expressed, 
the  temperature  of  their  native  country.  This  predisposition  is  the 
greater  the  higher  the  latitude  from  whence  they  come  into  infected 
districts ;  these  conditions  bear  relation  not  only  to  the  number  of 
cases  of  disease  but  to  the  degree  of  mortality  among  the  same." 

Townsend  says  : 

"  The  mortality  of  the  vomito  to  the  new-comer  from  cooler  lati- 
tudes may  be  said  to  be  in  exact  ratio  to  the  distance  from  the  equa- 
tor of  his  place  of  nativity  and  residence." 

Then  follow  some  statistics,  giving  the  proportion  of  fatality  in 
this  respect,  which  may  certainly  be  pardoned  an  introduction  here : 

Accordingly  to  Barton,  in  the  epidemic  at  New  Orleans  in  1853 
there  were  diseased  to  the  thousand  people : 

Creoles 3.58  per  cent. 

Foreigners  from  the  West  Indies,  Mexico,  and  South 

America 6.14 

Foreigners  from  the  southern  states  of  the  Union 13.22 

"  "     Spain  and  Italy 22.06 

"     the  middle  United  States 30.69 

New  York  and  New  England 32.83 

the  western  states  of  the  Union 44.23 

France 48.13 

British-American  Provinces 50.24 

Great  Britain 52.19 

Germany 132.01 

"     Scandinavia 163.26 

"  "     Austria  and  Switzerland 220.08 

"  "     Holland  and  the  low  countries 328.94 

Ibid,  p.  242. 

It  is  to  be  regretted  that  no  such  reliable  information  is  given  with 
regard  to  the  susceptibility  of  cattle  from  different-  latitudes  and 
countries  to  the  southern  cattle  plague  when  introduced  into  infected 
localities  where  the  disease  has  its  permanent  home,  but  enough  is 
known,  as  has  been  previously  stated,  to  show  that  the  general  results 
have  been  the  same  in  the  bovine  as  the  human  pestilence. 

This  is  surely  a  point  to  which  the  governments  of  such  states,  es- 
pecially that  of  Texas,  could  well  give  more  exact  attention  in  future 
vears. 
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ACQUIRED  IMMUNITY. 

Here,  again,  we  find  the  same  conditions  existing,  with  regard  to 
the  cattle  disease  and  yellow  fever. 
Hirsch  says  on  this  point : 

"  The  immunity  against  yellow  fever  acquired  through  thorough 
acclimatization, (?)  which,  in  reality,  is  by  no  means  absolute,  is  only 
arrived  at  by  years  of  residence  in  a  permanently  infected  locality, 
but  is  most  surely  acquired  by  the  individual  having  successfully 
passed  through  an  attack  of  the  disease.  Temporary  residence  in 
such  a  locality  is  of  no  value  in  lessening  the  liability  to  infection." 

Dutraulau  says :  "  The  chances  of  immunity  appear  to  bear  direct 
}  elation  to  the  time  an  individual  sojourns  in  a  yellow  fever  fociis ; 
but  acclimatization  immunity  is  only  acquired  by  those  who  have 
passed  through  an  epidemic  period  without  leaving  the  country,  or 
such  as  have  completed  an  attack  of  the  disease." 

Dowler  says  :  "  It  is  the  resident  city  Creole,  not  the  country 
Creole,  not  the  Creole  who  migrates  every  summer  to  New  York, 
London,  or  Paris,  that  may  hope  for  as  good  health  as  is  possible  to 
humanity,  while  two  or  three  hundred  others  daily  fall  victims  around 
him." 

Cormillac  testifies  :  "  Acclimatization  is  secured  only  by  residence 
in  infected  places  during  epidemics.  Only  those  Indians  and  Creoles 
enjoy  immunity  who  live  where  yellow  fever  generally  prevails: 
there  is  no  acclimatization  against  yellow  fever."     Ibid.,  p.  150. 

Simons  observed  the  disease  in  Charleston,  S.  C,  and  says  :  "  All 
persons  who  have  not  spent  a  yellow  fever  year  there  are  liable  to  the 
disease,  and  it  is  questionable  if  they  are  wholly  exempt  until  they 
have  had  the  disease." 

Rufz  communicates  the  remarkable  fact  that,  "upon  the  Island  of 
Martinique,  which  had  not  been  visited  by  the  yellow  fever  from 
1826  to  1838,  in  the  epidemic  of  the  latter  year,  while  many  persons 
became  sick,  still  those  who  had  lived  constantly  upon  the  island  for 
a  period  of  from  6  to  10  years  generally  had  the  disease  in  a  mild 
form."     Ibid.,  pp.  242-3. 

"  With  regard  to  a  second  attack  of  the  disease  in  one  and  the  same 
individual,  it  is  a  fact  that  such  is  a  seldom  occurrence,  and  when  it 
does  occur  the  first  attack  has  generally  been  a  very  mild  one,  or  if 
severe  that  the  individual  has  been  a  resident  of  a  northern  locality 
for  a  considerable  length  of  time." 

"  The  only  known  mode  of  acquiring  immunity  from  every  other 
non-recurring  disease  is  to  have  one  attack,  and  so  far  as  the  yellow 
fever  is  concerned,  while  various  modes  are  claimed,  this  remains  the 
only  one  so  certain  that  no  one  whatever  disputes  it."  U.  S.  Board 
of  Health  Report,  1880,  p.  153. 
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With  regard  to  our  southern  cattle,  we  know  that  the  same  is  the 
case  as  in  the  yellow  fever,  that  is,  that  cattle  which  have  lived  in  the 
cattle  plague  zone  acquire  an  immunity,  by  having  been  constantly 
exposed  to  infection,  because  such  cattle  when  imported  North,  remain 
perfectly  well,  though  they  infect  our  northern  pastures  with  the  pesti- 
lence, and  thus  have  been  the  cause  of  the  loss  of  millions  of  dollars' 
worth  of  cattle  to  northern  feeders  and  breeders.  This  fact  is  as  well 
established  as  any  in  connection  with  the  yellow  fever. 

The  following  quotations  may  be  taken  as  illustrating  the  universal 
experiences  of  stockmen : 

"1.  That  cattle  from  a  permanently  infected  district  which  are 
taken  beyond  this  district  to  places  where  the  infection  does  not  exist, 
contaminate  pastures,  and  in  that  way  disseminate  the  disease  among 
the  native  cattle  in  the  non-infected  district. 

"  2.  That  cattle  from  non-infected  districts  which  are  taken  into 
the  affected  district  contract  the  disease  and  suffer  with  the  same 
symptoms  as  those  which  contract  it  in  the  non-infected  district  from 
exposure  to  the  infection  of  southern  cattle. 

"3.  That  the  native  cattle  of  the  infected  districts  enjoy  an  im- 
munity from  the  disease,  and,  as  a  rule,  do  not  suffer  from  it,  either 
on  their  native  pasture,  or  when  they  have  been  driven  into  the  non- 
infected  section."     U.  S.  Agricultural  Report,  1885,  p.  250. 

We  also  know,  as  mentioned  previously,  that  if  southern  cattle, 
which  the  owners  say  do  not  have  the  southern  cattle  plague  at  all, 
are  taken  North  for  a  sufficiently  long  period,  that  they  are  fully  as 
liable  to  die  or  become  ill  as  northern  cattle  that  have  never  been 
South  are,  if  taken  to  such  infected  southern  districts. 

RACE   IMMUNITY. 

* 

The  claim,  frequently  made,  that  negroes  and  Creoles,  or  whites 
born  in  constantly  infected  localities,  have  a  race  immunity,  seems  to 
be  an  a  priori  conclusion  without  any  satisfactory  positive  evidence 
behind  it.  Such  immunity  should  rather  be  attributed  to  the  influ- 
ences of  prolonged  and  mild  exposure  to  the  inficiens  rather  than  to 
any  racial  idiosyncrasies. 

Upon  this  point  we  have  very  confirmatory  evidence  from  trust- 
worthy observers. 

Shecut  says  :  "  Those  native  children  that  arrive  at  the  age  of 
nine  years,  are  then  considered  as  naturalized  to  the  climate;  but 
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until  this,  they  stand  equally  exposed  to  the  disease  with  strangers 
or  foreigners."     Hirsch,  p.  243. 

"  Dr.  Mazarrede,  who  was  familiar  with  and  inclined  to  concur  in 
the  view  of  the  immunity  of  children  entertained  by  numerous  distin- 
guished physicians,  writes:  '  Notwithstanding  this,  the  result  of  twenty 
years'  experience  has  shown  me  to  the  contrary,  and  in  my  own  prac- 
tice I  have  seen  cases  of  yellow  fever  in  children  from  one  to  five 
years  old,  and  even  not  over  a  year  old,  in  whom  it  has  been  fatal, 
and  I  am  now  well  convinced  that  children  born  in  Gienfuegos  are 
exactly  in  the  same  condition  the  first  years  of  their  lives  as  are  other 
new-comers,  and  are  just  as  liable  to  its  attacks.  Nevertheless  I  con- 
sider that  children  are  generally  less  prone  to  suffer  severely,  owing 
to  their  different  conditions  of  living,  and  enjoy  in  this  respect  the 
same  privileges  as  the  better  class  of  foreigners  who  suffer  little.' 
Numerous  reports  from  other  physicians  of  exactly  the  same  tenor 
can  be  seen  in  the  original."  U.  S.  Board  of  Health  Report,  1880,. 
p.  145. 

"  Statistical  records  and  general  experience  unite  in  proving  that 
sucklings  at  least  suffer  comparatively  little  from  the  yellow  fever." 
Ibid.,  p.  152. 

"The  vast  majority  of  Creole  children  do  undergo  attacks  of  yellow 
fever ;  attacks  which,  however  mild,  suffice  to  protect  fully  as  fre- 
quently as  vaccination  limited  to  a  single  period  of  infancy  protects- 
from  small-pox."     Ibid. 

With  regard  to  calves  from  cows  raised  in  the  districts  permanently 
infected  by  the  southern  cattle  plague,  we  have  no  such  exact  evidence, 
though  immunity  exists.  Experiences  in  the  North,  on  the  other 
hand,  give  ample  evidence  that,  so  long  as  the  calf  is  a  carnivora, 
that  is,  sucks  and  lives  upon  milk  exclusively,  it  is  not  susceptible  to 
infection,  though  it  niay  take  the  milk  from  several  cows  in  succes- 
sion that  have  been  ill  and  finally  succumbed  to  the  disease. 

The  following  are  testimonials  of  practical  cattle  men  on  this 
point : 

"  Not  in  a  single  instance  have  I  known  of  a  calf  dying  of  the 
disease." 

"  Stock  of  a  year  old  are  not  exempt  from  its  ravages."  N.  Y.  Tran- 
sactions, p.  1065. 

"  I  haye  seen  a  calf,  which  is  now  living  and  in  good  health,  that 
was  suckled  in  succession  by  three  different  cows  which  died  of  this 
disease  in  its  most  aggravated  form  ;  the  little  animal  drew  its  food 
from  them  while  they  were  sick,  and  when  the  first  died  it  was  given 
to  another,  and  so  on.  It  had  never  been  exposed  to  infection  from 
Texas  cattle.     Ibid.,  p.  106G. 
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"  The  only  kind  of  cattle  that  could  be  imported  into  the  infected 
districts  with  anv  safety  was  young  calves."  U.  S.  Agricultural  Re- 
port, 1883,  p.  29. 

"  In  an  outbreak  at  Wallace's  Switch,  Va.,  1878,  it  was  noticed 
that  the  calves  never  showed  the  least  evidence  of  the  disease,  though 
suckled  by  their  dams  up  to  the  time  of  their  death.  Ibid.,  1887, 
p.  41. 

This  being  the  case,  and  as  such  calves  do  graze  somewhat,  and 
more  and  more  as  they  age,  during  the  nursing  period,  it  is  reason- 
able to  assume  that  in  such  permanently  infected  districts  they  find 
occasion  to  go  through  a  mild  form  of  inoculation  before  they  become 
absolute  herbivora,  and  their  constitutions  have  become  so  changed 
thereby  as  to  render  them  insusceptible  to  the  inficiens  of  the  southern 
cattle  plague.  Furthermore,  as  there  is  ample  evidence  that  their 
parents  do  go  through  a  mild  form  of  the  disease,  and  as  the  germs 
of  this  disease  are  morphologically  of  the  same  size  as  those  of  swine 
plague,  and  as  I  have  repeatedly  found  the  germs  of  the  latter  disease 
in  the  foetus  removed  from  the  uterus  of  dead  sows,  is  it  unreason- 
able to  suppose  that  intra-uterine  inoculation  of  the  calves  may  occur 
in  a  disease  where  the  mothers  are  constantly  exposed  to  and  consum- 
ing its  inficiens  in  or  with  their  food  and  water  ? 

In  regard  to  the  degree  of  exposure  of  cattle  to  the  inficiens  of  this 
southern  pest,  it  seems  that  the  amount  of  constant  exposure  should, 
if  we  may  judge  from  their  manner  of  feeding  and  drinking,  be  much 
greater  in  permanently  infected  districts  than  that  of  human  beings 
in  similar  districts  to  the  yellow  fever,  if  we  except  the  very  lowest 
and  filthiest  classes  of  the  population.  The  above  remarks  would 
seem  to  apply  especially  to  the  white  and  mixed  races,  living  in 
places  permanently  infested  by  the  yellow  fever,  for  the  negro  race, 
on  the  contrary,  appears,  according  to  the  testimony,  to  possess  a  cer- 
tain degree  of  congenital  (? — B.)  immunity  towards  the  yellow  fever, 
and  according  to  some  authorities,  the  same  is  true  of  the  Mongolian. 

Fenner  says  :  "It  is  a  well-established  fact  that  there  is  something 
in  the  negro  constitution  which  affords  him  protection  against  the 
worst  effects  of  yellow  fever." 

Doughty  says :  "  In  the  natives  of  Africa  the  constitution  appeared 
to  me  as  secure  against  yellow  fever  as  a  person  who  has  had  the 
small-pox  is  against  its  recurrence." 

Daniell  remarks :  "  That  in  an  epidemic  of  yellow  fever  at  Savan- 
nah, Ga.,  not  one  .of  three  hundred  freshly  imported  negroes  acquired 
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the  disease."  And  Blair  says,  of  a  similar  outbreak  at  Guayana — 
1852-53 — "That  of  7,890  negro  immigrants  none  contracted  yellow 
fever."     Ibid.,  p.  244. 

Of  mixed  races,  however,  the  case  is  different. 

Fenner  says :  "  The  least  mixture  of  the  white  race  with  the  black 
seems  to  increase  the  liability  of  the  latter  to  the  dangers  of  yellow 
fever,  and  the  danger  is  in  proportion  to  the  amount  of  white  blood 
in  the  mixture."     Hirsch,  p.  245. 

This  congenital  immunity  of  the  negro  race  appears  to  me  to  be  a 
very  questionable  matter,  and  entirely  wanting  in  exact  evidence,  and 
should  rather  be  looked  upon  as  acquired  immunity  of  constant  ex- 
posure or  recovery  observed  in  the  white  or  mixed  races,  and  by  no 
means  a  constant  racial  characteristic.  If  such  negroes  live  for  a  long 
time  in  a  northern  and  yellow-fever-free  country,  they  are  no  more 
immune  from  attack  on  return  to  a  permanently  infected  district  than 
whites  from  a  similar  free  locality. 

Hirsch  says :  "  Africans  that  have  traveled  in  Europe  or  in  the 
higher  latitudes  of  America  are  in  no  way  free  from  the  dangers  of 
infection  by  yellow  fever  if  they  return  to  permanently  infected  dis- 
tricts." 

Lempriere  says :  "  The  above  remark  has  been  fully  confirmed  by 
my  own  experiences.  In  this  regard  it  is  worthy  of  remark  that 
negroes,  in  Senegambia,  Bovista,  the  coast  of  Benin  and  Biafra,  at 
Teneriffe,  farther  in  those  parts  of  North  America  which  are  seldom 
visited  by  the  disease,  also  in  Guayana  and  Brazil,  become  more 
frequently  and  severely  attacked  than  those  living  on  the  Sierra  Leone 
coast,  the  Antilles  and  the  Gulf  coast ;  that  is,  in  all  points  where  the 
yellow  fever  has  its  permanent  home."     Ibid.,  p.  246. 

It  will  thus  be  seen  that  while  the  racial  predisposition  of  negroes 
living  in  permanently  infected  districts  is  perhaps  less  than  individ- 
uals of  white  or  mixed  constitutions  in  the  same  localities,  still  that 
this  so-called  "congenital"  immunity  is  of  a  somewhat  questionable 
character,  and  that  even  negroes  are  no  better  off  than  other  people 
if  they  leave  such  districts  and  take  up  their  abode  in  northern  local- 
ities for  any  extended  period. 

There  are  not  any  breeds  of  cattle  that  have  any  such  racial  indo- 
lence to  infection  from  the  southern  cattle  plague  so  far  as  we  know, 
but  we  have  no  scientific  data  that  will  allow  the  expression  of  a 
positive  opinion  upon  this  question. 
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CLIMATIC    PECULIARITIES     OP    THE    YELLOW    FEVER    AND    SOUTH- 
ERN   CATTLE    PLAGUE. 

It  has  been  previously  mentioned  that  these  two  diseases  primarily 
develop  under  the  same  climatic,  and  hence  telluric,  conditions,  but 
to  make  their  resemblance  in  this  regard  more  striking  it  is  necessary 
to  consider  the  subject  with  greater  regard  to  details. 

Etiologically  speaking,  in  their  primary  origin,  they  are  more  or 
less  strictly  limited  to  the  tropical  zone. 

The  rainy  period  and  the  consequent  moisture  seem  to  present  fa- 
vorable conditions  to  the  eruption  of  yellow. fever,  but  what  part  these 
factors  play  in  the  generation  of  the  southern  cattle  plague  it  is  im- 
possible to  determine  from  the  data  at  co;nmand. 

According  to  the  records  of  epidemics  of  yellow  fever  at  New 
Orleans,  Texas,  Louisiana,  Mississippi,  Alabama,  Georgia,  Florida, 
Tennessee,  Charleston,  S.  C,  North  Carolina,  Virginia,  Maryland, 
Delaware,  Philadelphia,  New  York,  New  England,  New  Jersey, 
and  Bermuda,  collected  by  Hirsch,  the  following  observations  were 
made : 

"During  the  first  four  months  of  the  year,  January,  February, 
March,  and  April,  the  yellow  fever  has  never  appeared  as  an  epidemic 
in  either  of  the  above  named  localities.  Only  three  epidemics  are  re- 
corded in  the  early  part  of  May,  even  in  those  places,  New  Orleans 
and  Charleston,  more  especially  marked  by  frequent  eruption  of  the 
disease.  Even  in  June  the  number  of  epidemic  outbreaks  is  pro- 
portionately small.  In  July  and  August  the  outbreaks  have  been 
the  most  frequent  and  severe.  Next  comes  September  with  31  out- 
breaks, while  in  October  there  are  only  four  epidemics  recorded  and 
these  occurred  in  the  most  southern  localities  bordering  on  the  gulf 
coast.  In  November  and  December  there  is  no  record  of  any  fresh 
outbreaks.  The  termination  of  the  annual  eruptions  generally  occurs 
in  October  and  November,  and  only  eleven  epidemics  have  continued 
into  December.  The  real  yellow  fever  season  of  the  regions  named 
is  the  summer  and  early  fall  months,  and  the  epidemics  before  June 
and  after  September  occur  generally,  if  not  exclusively,  in  the  most 
southerly  situated  states,  which  shows  that  the  progressive  extension 
of  yellow  fever  from  the  tropics  towards  higher  latitudes  corresponds 
directly  with  the  augmentation  of  the  temperature  in  the  same." 
Ibid.,  p.  248. 

During  the  present  year,  1887,  we  have  had  a  mild  epidemic  at 
Tampa  Bay,  Florida,  in  the  months  of  October  and  November,  which 
is  reported  at  end  as  these  lines  are  written — Dec.  1st. 


120  Frank  S.  Billings- 

While  we  are  without  data  of  any  amount  as  to  the  outbreaks  of 
the  southern  cattle  plague  in  native  cattle  in  the  permanently  infected 
districts  of  our  southern  states,  still  we  know  that  the  season  for  im- 
porting northern  stock  into  those  districts  is  the  same,  as  has  been 
shown  above,  that  the  yellow  fever  does  not  prevail  in  similar  local- 
ities, that  is,  the  cold  or  coolest  season  of  the  year.  There  are 
localities  where  it  is  scarcely  safe  to  import  such  stock  at  any  time  of 
the  year.  With  regard  to  the  eruptions  of  the  southern  cattle  plague 
in  our  northern  states,  which,  like  the  yellow  fever,  is  always  due  to 
the  presence  of  individuals  imported  from  the  southern  or  perma- 
nently infected  districts  of  the  country,  or  to  materials  polluted  by 
them  or  from  them,  the  above  given  data  correspond  exactly  with 
the  experiences  of  northern  cattle  men.  The  disease  here  occurs  most 
frequently  in  July,  August,  and  September,  and  ceases  with  the 
appearance  of  cold  weather. 

THE    INFLUENCE    OF    FROSTS  ON    BOTH    DISEASES    WHEEE    OUT- 
BREAKS   OCCUR    IN    NORTHERN    LATITUDES. 

In  this  regard  both  of  these  diseases  deport  themselves  exactly 
alike.  With  regard  to  the  southern  cattle  plague  the  subject  is  dis- 
cussed in  detail  in  another  part  of  this  work. 

One  peculiarity  is  common  to  each  disease :  an  already  developed 
outbreak  can  and  does  continue  until  the  mercury  descends  to  the 
freezing  point  and  keeps  there  for  some  little  time. 

Fearn  formulates  his  observational  experiences  with  regard  to  this 
point  in  yellow  fever  as  follows  : 

"The  cold  which  merely  produces  white  frosts  will  not  finally 
check  the  disease;  the  temperature  of  the  ground  need  not  fall  below 
40°  F.  for  this  effect  to  be  produced  :  but  to  terminate  an  epidemic 
ice  must  form  on  the  surface  of  the  ground."     Hirsch,  p.  250. 

The  same  is  true  of  the  southern  cattle  plague,  and  even  more  cold 
than  above  demanded  must  occur,  as  shown  by  the  outbreaks  at 
Tekamah,  Neb.,  in  the  summer  of  1887,  for  there,  as  well  as  in 
Illinois,  we  had  almost  a  continual  formation  of  ice  for  the  first  two 
weeks  subsequent  to  the  arrival  of  the  Texas  cattle  in  the  North, 
and  yet  very  severe  outbreaks  followed  in  northern  cattle. 

These  experiences  completely  contradict  the  generally  received 
opinion,  "that  frosts  (alone)  kill  out  the  disease,"  for  they  demon- 
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strated  that  even  repeated  freezing  would  not  do  it  so  long  as  the 
germs  were  protected  by  the  undisturbed  pad  of  manure  dropped  by 
the  Texas  cattle. 

Continued  and  solid  freezing  for  quite  a  length  of  time,  sufficient 
to  penetrate  the  whole  mass  of  manure,  is  necessary  to  render  it  non- 
infectious. 

In  this  regard  the  circumstances  may  be  more  favorable  for  a  north- 
ern public  with  reference  to  the  yellow  fever  than  for  northern  cattle 
with  regard  to  the  southern  cattle  plague. 

One  thing  is  absolutely  -necessary  in  order  that  freezing  may  render 
the  germs  inocuous  in  either  case.  That  is,  the  germs  themselves 
must  be  destroyed  by  the  cold ;  the  same  is  true  as  to  trustworthy  dis- 
infection ;  the  disinficiens  must  come  in  actual  contact  with  the  germs 
to  such  a  degree  as  to  absolutely  kill  them  in  order  to  be  effective. 

This  fact  is  not  by  any  means  sufficiently  appreciated  by  public 
hygienic  officials,  and  especially  by  the  people. 

Too  much  value  is  placed  upon  the  deodorizing  disinfectants,  by 
which  we  frequently  succeed  in  but  replacing  one  odor  by  another, 
and  yet  it  is  assumed  that  a  trustworthy  disinfection  has  been  achieved, 
which  is  generally  followed  by  disappointment  in  the  result  attained. 

LOCATION     AS     AN     INFLUENCE     IN     THE     GENEEATION     OF     THESE 

DISEASES. 

The  fact  that  both  of  these  diseases  are  peculiarly  of  a  local  char- 
acter in  their  primary  origin,  as  well  as  secondary  eruption  (when  im- 
ported into  northern  latitudes),  has  already  been  noticed.  Their  etic- 
logically  local  character  is,  however,  very  distinctly  marked  in  the  re- 
gions where  they  primarily  develop.  They  are  essentially  diseases  of 
the  lowlands  bordering  on  the  sea  coast  of  tropical  regions,  and  in 
level  countries  where  the  drainage  is  poor  and  the  land  not  only  hot 
but  quite  moist.  The  influence  of  rapidly  growing  and  decaying  veg- 
etation plays  a  not  unessential  role  in  supplying  favorable  conditions 
to  the  nutrition  and  development  of  the  micro-etiological  organisms 
of  both  of  these  southern  pestilences.  On  the  other  hand,  important 
elevations  of  the  country,  with  good  drainage,  a  somewhat  higher 
temperature,  more  exposure  to  the  air,  and  less  luxuriant  vegetation, 
oner  conditions  unfavorable  to  the  life  and  development  of  these 
germs  even  in  latitudes  where  the  lowlands  are  permanently  infected. 
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A    POINT    IN    WHICH    THESE    DISEASES    APPARENTLY    DIFFER. 

The  yellow  fever  of  man  is  essentially  a  disease  of  cities  and  densely 
populated  districts,  and  beyond  that  of  those  parts  of  such  cities  where 
the  poorer  and  most  filthy  classes  live. 

The  southern  cattle  plague,  on  the  contrary,  is  a  disease  of  the  plains 
and  open  country. 

This  difference  is  not,  however,  as  great  as  it  seems. 

In  such  localities  the  population  take  little  or  no  care  of  their  refuse 
material  and  excretions,  and  hence  are  continually  supplying  the 
means  themselves  for  the  continued  pestilential  infection  of  their  sur- 
roundings. 

Now,  my  own  work  has  conclusively  shown  that  the  fceces  of 
southern  cattle  are  the  chief  means  by  which  they  infect  our  northern 
pastures,  although  the  urine  undoubtedly  plays  a  part  in  the  role,  and 
as  they  are  held  in  immense  droves  on  their  native  plains  it  is  safe  to 
assert  that  the  same  materials  are  the  means  by  which  the  continued 
infection  of  the  land  and  extension  and  support  of  the  disease  is  sup- 
ported in  the  South,  which  in  reality  places  these  infected  and  pestif- 
erous places  in  approximately  the  same  condition  as  the  densely  pop- 
ulated and  filthy  portions  of  the  cities  where  the  yellow  fever  finds  its 
permanent  home  in  the  cities  of  the  South. 

It  does  not  seem  to  me  egotistical  to  claim  that  the  southern  cattle 
plague  is  now  a  much  more  completely  and  satisfactorily  investigated 
disease  than  the  yellow  fever  of  man,  and  it  is  to  be  hoped  that  the 
results  of  these  investigations  will  stimulate  work  upon  the  latter  dis- 
ease. 

A  very  interesting  point  of  comparison  to  be  ascertained  is,  do  the 
fceces  and  urine  of  human  beings  play  the  same  role  in  the  extension 
and  support  of  the  human  as  they  do  of  the  animal  pest  ?  I  think 
there  is  no  doubt  about  it. 

One  fact  is  certain  in  connection  with  both  of  these  southern  pests : 

THEY     APE     ABSOLUTELY      EARTH    DISEASES    IN    THEIR    PRIMARY 

ORIGIN. 

That  is,  their  primary  and  constant  development  is  dependent  upon 
certain  conditions  of  the  earth,  which  are  again  dependent  upon  con- 
stant climatic  conditions. 
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The  truth  of  this  assertion  is  made  most  manifest  in  my  experi- 
ments with  regard  to  the  manure  from  diseased  cattle. 

Not  in  the  manure  itself  is  the  danger  to  be  sought,  save  as  it  is  a 
vehicle  of  transportation  and  infection  of  the  soil.  The  soil  only  un- 
der suitable  climatic  conditions  offers  the  medium  for  the  proliferation 
and  biological  support  of  these  germs  in  their  full  virulence. 

I  believe  the  same  to  be  true  of  the  yellow  fever.  They  are  not 
malarial-infectious,  but  earthy  or  fixed  infectious  diseases. 

The  air,  as  a  means  of  transportation  or  infection,  plays  so  unes- 
sential a  role  in  their  eruption  or  extension  as  not  to  be  worthy  of  at- 
tention. Southern  cattle  that  have  infected  our  northern  pastures  and 
caused  severe  losses  in  northern  cattle  placed  upon  the  same  pastures, 
have  been  surrounded  by  northern  cattle  in  adjoining  pastures,  and 
have  been  seen  to  smell  and  lick  them ;  the  wind  "  bloweth  as  it  list- 
eth,"  but  in  no  case  have  northern  cattle  in  pastures  adjoining  those 
where  death-dispersing  southern  cattle  have  been  become  infected 
thereby.  In  the  language  of  cattlemen :  "  A  fence  will  keep  it  off." 
Hundreds  of  practical  observations  have  shown  this  to  be  a  fact.  The 
same  is  true  of  yellow  fever. 

Drake  says :  "  The  yellow  fever  is  essentially  a  disease  of  the  larger 
and  smaller  cities ;  people  living  in  the  country,  even  at  a  distance  of 
a  few  miles,  have  nothing  to  fear." 

LaRoche  says :  "  In  the  country  the  disease  never  occurs,  however 
constant  and  intimate  the  intercourse  with  the  infected  place  may  be. 
None  are  there  affected  but  those  who  have  taken  the  disease  in  the  latter, 
and  neither  they  nor  such  patients  as  are  brought  there  from  the  city 
communicate  the  infection  to  any  one  around  them.  On  this  point  the 
testimony  of  the  profession  is  almost  unanimous."     Hirsch,  p.  254. 

It  may  be  axiomatically  asserted  that  both  the  yellow  fever  and 
southern  cattle  plague  become  extended  to  localities  where  the  disease 
never  occurs  under  natural  conditions  either  through  the  agency  of 
diseased  individuals  or  materials  from  the  same;  or,  with  regard  to 
yellow  fever  perhaps,  materials  from  the  infected  districts  directly  pol- 
luted with  the  earth  and  water  from  the  same. 

The  manure  from  cattle  cars  en  route,  in  which  southern  animals 
have  been  transported,  has  frequently  been  known  to  cause  the  infec- 
tion of  our  northern  land,  and  hence  our  cattle,  when  there  were  no 
southern  cattle  about,  and  those  that  passed  the  manure  had  been  for- 
warded hundreds  of  miles  further  on. 
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The  previous  remarks  must  certainly  serve  to  demonstrate  the  true 
nature  of  the  southern  cattle  plague  as  well  as  the  yellow  fever  as 
strictly  infectious  diseases  of  a  local  character. 

We  come  now  to  the  determination  of  the  question  of  pathology 
of  the  southern  cattle  plague  and  yellow  fever,  judged  by  the  result 
of  the  disease  in  the  infected  organism. 

From  this  point  of  view  the 

SOUTHERN    CATTLE    PLAGUE    AND     YELLOW    FEVER     ARE     EXTRA- 
ORGANISMAL-INPECTIOUS-SEPTIC^MI^. 

By  this  we  mean  that  they  are  septicaemia?  produced  by  germs 
that  find  their  primary  origin  entirely  outside  of  the  animal  organ- 
ism, and  that  it  is  not  necessary  that  an  organic  lesion  shall  be  present 
beforehand  in  order  that  the  germs  may  act,  as  in  all  forms  of  wound 
septicaemia,  such  as  infectious  metritis  and  other  surgical  forms  of  sep- 
ticaemia. Although  not  exactly  logical,  I  know,  still  to  distinguish 
this  class  of  septicseniise  from  the  former,  I  think  we  may  be  allowed 
the  term  inlra-organismal-infeetious-sejiticcemice  for  them  ;  although, 
even  in  them,  the  exciting  cause,  germ,  must  also  enter  the  infected 
organism  in  some  way  from  outside ;  still  the  primary  cause  lies  in 
the  wounded  surface  in  the  tissues  of  the  diseased  organism. 

It  is  not  necessary  to  discuss  this  subject  in  all  its  details  here,  as 
the  support  of  this  has  already  found  its  proper  place  in  the  discus- 
sion of  the  specific  germ  of  these  diseases. 

While  considering  this  part  of  our  subject  we  have  called  attention 
to  the  fact  that  it  seems  probable  that  all  these  diseases  which  are 
caused,  or  may  in  the  future  be  found  to  be  caused,  by  this  class  of 
"  belted  ovoid  germs,"  will  be  found  to  belong  to  this  group  of  extra- 
organismal-infectious-sepitcaemiae.  It  was  also  mentioned  that  the 
swine  plague  of  the  world  (caused  by  this  class  of  germs)  which  are 
undoubtedly  one  and  the  same  disease,  rabbit  septicaemia,  the  German 
"  wild  seuche,  "  and  hen  cholera,  also  belong  to  the  same  class.  In 
the  case  of  the  southern  cattle  plague  and  yellow  fever  it  is  much 
easier  to  determine  this  point  than  with  regard  to  the  swine  plague, 
because  secondary  lesions  are  rare  in  the  former,  and  the  lesions  are 
those  of  a  straight  septicaemia,  while  in  the  latter  the  secondary  lesions 
are  quite  extensive  and  require  earnest  consideration  to  differentiate 
from  the  primary. 
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That  the  southern  cattle  plague  is  an  extra-organismal-infectious-sep- 
tieaemia,  or  a  blood  poison  due  to  a  specific  germ,  is  not  an  original 
or  new  idea,  though  it  finds  its  conclusive  evidence  through  our  inves- 
tigation, is  to  be  seen  by  reference  to  the  report  of  the  very  able  physi- 
cians already  alluded  to,  who  composed  the  metropolitan  board  of 
health  of  New  York  city,  who  also  came  to  the  same  conclusion. 

They  say  :  "  Without  entering  into  a  description  of  the  changes 
found  in  the  organs,  I  would  conclude  by  stating  that  the  disease 
seemed  to  be  one  of  blood  poisoning,  the  result  of  a  special  germ  im- 
parted in  some  way  by  Texas  cattle."     N.  Y.  Trans.,  p.  107. 

"  Evidences  of  toxaemia  were  early  observed  to  be  among  the  very 
first  symptoms  of  the  obvious  stage  of  the  disease."     Ibid.,  p.  1099. 

"  The  symptoms  connected  with  the  appearance,  posture,  respira- 
tion, pulse,  successive  changes  in  the  progress  of  the  fatal  or  obvious 
stage  of  this  disease,  as  all  that  is  indicated  by  the  temperature 
changes  and  by  the  phenomena  attending  the  death  of  the  infected 
cattle,  completely  harmonize  in  the  conclusion  that  all  these  symptom- 
atic conditions  indicate  the  rapid  and  fatal  operation  of  a  morbid 
poison  or  combination  of  poisonous  elements."     Ibid.,  p.  1104. 

"  As  regards  the  pathological  conditions  which  have  have  found  so 
constantly  as  to  be  justly  regarded  as  attributes  of  the  disease,  there 
were  two  elements  which  may  not  have  depended  directly  upon  any 
primary  morbid  alterations  in  the  blood ;  yet  it  was  plain  that  all 
these  alterations  be  considered  as  associated  results  of  some  primary 
morbid  poison,  that,  so  far  as  we  could  judge  by  the  evidence,  oper- 
ated chiefly  upon  the  blood  and  the  liver  in  the  earliest  period  of  its 
fatal  work."     Ibid.,  p.  1109. 

PATHOLOGICAL   ANATOMY. 

We  closed  our  remarks  upon  the  nature  of  the  southern  cattle 
plague  and  yellow  fever  with  the  assertion  that  they  are  both  blood- 
poison  diseases  due  to  the  action  of  specific  germs  bearing  as  close 
resemblance  to  each  other  as  the  diseases  produced  do  in  their  local 
origin  and  other  phenomena.  We  have  now  to  give  evidence  that  the 
diseases  are 

EXTEA-ORGANISMAL-INFECTIOUS-SEPTIC^EMI^E. 

and  will  begin  with  the  southern  cattle  plague,  and  notes  from  some 
of  our  own  autopsies : 

No.  1. — Red  and  white  steer,  two  years  old,  very  good  condition. 
Temperature  42°  C.  Respirations  rapid  and  distressed.  Eyes  fixed 
and  becoming  glassy.     Pulse  very  rapid  and  weak. 


126  Frank  S.  Billings- 

Cut  its  throat ! 

Blood  of  a  peculiar  reddish  color,  having  more  the  character  and 
.appearance  of  some  coloring  fluid  than  normal  blood.  It  coagulated 
but  slowly  on  exposure  to  the  atmosphere,  and  did  not  become  scarlet- 
red  as  quickly  as  most  blood  does  under  the  same  circumstances. 

On  cutting  through  the  skin  of  the  abdomen  the  subcutaneous 
fatty  tissue  was  found  to  be  well  preserved.  The  superficial  inguinal 
glands  were  intensely  swollen  and  of  a  diffuse  reddish-grey  color,  the 
cut  surface  was  moist  and  glistening,  and  a  red  watery  fluid  exuded 
from  it  upon  pressure.  It  may  be  here  remarked  that  all  the  other 
lymph  glands  of  the  body  were  in  a  similar  condition,  those  of  the 
mesenterium  being  the  most  excessively  swollen  and  replete  in  blood. 
The  abdominal  cavity  contained  about  a  quart  of  a  yellowish  colored 
fluid.  The  peritoneum  was  also  somewhat  stained  with  the  same 
color.  The  outside  of  the  small  intestine  presented  a  bright  diffuse 
pink-red  color,  while  that  of  the  large  was  more  greyish. 

The  spleen  was  much  swollen,  and  presented  a  peculiarly  varie- 
gated appearance,  the  superficial  veins  being  intensely  engorged,  and 
the  trabecular  showing  through  the  capsule.  It  weighed  six  pounds. 
It  was  twenty-two  inches  long,  eight  wide,  and  three  thick  in  the 
middle  portion,  which  was  more  swollen  than  either  end.  When  cut 
it  was  found  softened  and  completely  engorged  with  blood  which 
flowed  out  of  the  substance  of  the  organ. 

I  did  not  stop  to  remove  the  liver,  but  at  once  cut  out  a  piece  on 
opening  the  animal,  and  wrapped  it  in  three  clean  napkins  that  had 
been  in  soak  in  five  per  cent  carbolic  acid  solution  for  over  a  week.  I 
find  this  the  most  practical  way  for  taking  material  home  for  the  inoc- 
ulation of  culture  tubes.  Any  germs  that  may  fall  on  the  outsideare 
destroyed,  and  the  inside  will  remain  perfectly  fresh  and  uncontami- 
nated  for  several  hours. 

The  whole  organ  was  very  much  swollen,  its  edges  thick  and  round, 
the  gall  bladder  full  of  a  very  dark  greenish-yellow  fluid.  On  cut- 
ting open  the  liver  it  was  found  quite  full  of  blood,  the  inter-acinous 
vessels  being  engorged,  the  acini  were  distended  and  the  paranchyma 
fatty  degenerated,  which  gave  to  the  liver  a  peculiar  greyish-brown- 
red  appearance,  which  was  made  still  more  striking  by  the  markedly 
injected  condition  of  the  gall-capillaries,  which  could  be  seen  as  deli- 
cate hair-like    lines  of  a  vellow  color    marking  the    limits   of  each 
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The  kidneys  were  also  intensely  swollen,  the  left  one  weighing 
over  two  pounds.  The  fatty  capsule  was  found  to  be  more  or  less 
marked  by  numerous  hemorrhages  and  collections  of  blood.  The  cap- 
sule proper  was  non-adherent.  The  outer  surface  of  the  organ  was 
of  a  diffuse,  dense  blue-black-red  (logwood)  color ;  same  of  cut  sur- 
face ;  the  medullary  substance  could  not  be  distinguished  from  the 
cortical  so  far  as  any  difference  in  color  went.  The  lining  membrane 
of  the  pelvis  was  swollen  and  the  seat  of  numerous  hemorrhagic  cen- 
ters; the  cavity  contained  a  quantity  of  coagulated  blood  which  was 
attached  to  the  mucosa. 

The  bladder  was  two-thirds  full  of  a  claret-wine-colored  fluid  ; 
mucosa  swollen,  vessels  engorged,  with  numerous  diffuse  and  small 
circumscribed  hemorrhagic  centers  scattered  through  its  substance. 

Stomachs  :  First  three  comparatively  normal.  The  fourth  con- 
tained a  small  quanity  of  gall-stained,  greenish-yellow  material.  Its 
mucosa  was  intensely  swollen,  of  a  diffuse  livid  pink  color,  inter- 
rupted by  the  engorgement  of  the  larger  vessels  and  numerous  hem- 
orrhagic centers  of  various  size  and  contours ;  aside  from  these  there 
were  numerous  eroded  spots  with  somewhat  indurated  edges,  the  base 
being  of  a  reddish-gray  color — not  diphtheritic !  The  whole  mem- 
brane was  covered  with  a  viscid-catarrhal  coating,  which  was  stained 
yellowish  towards  and  in  the  pylorus. 

The  mucosa  of  the  entire  small  intestine  was  much  swollen,  and  of 
an  intense  yellowish-red  color,  interrupted  by  numerous  darker  col- 
ored hemorrhagic  centers.  The  solitary  follicles  and  Peyers'  plaques 
wTere  swollen,  the  latter  more  than  the  former.  Contents  semi-fluid 
and  of  a  dirty  yellow-green  color. 

The  mucosa  of  the  large  intestine  still  more  swollen  and  of  a  deep 
red  color ;  the  hemorrhages  were  larger  and  more  frequent,  some  of 
them  being  diffuse  and  extensive.  These  conditions  increased  towards 
and  in  the  rectum,  where  the  swollen  folds  or  rugse  were  very 
marked  ;  the  hemorrhagic  condition  so  increased  towards  the  anus 
that  the  entire  mucosa  wras  of  a  dark  pink-red  color.  Contents 
pultaceous  and  of  a  yellowish  color,  stained  with  blood  on  the  surface. 

The  thoracic  cavity  contained  no  fluid.  Pericardial  sack  held  about 
two  tablespoons  of  a  reddish-colored  fluid  and  covered  w7ith  petechial 
spots.  Myocardium  opaque,  anaemic,  and  friable.  Bronchial  lymph 
glands  as  described  for  the  others.     Lungs  normal.     The  mucosa  of 
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the  trachea  and  larger  bronchi  somewhat  swollen  and  the  seat  of 
small  petechial  hemorrhages.  Covering  glasses  were  at  once  smeared 
from  the  fresh  blood  caught  in  a  sterilized  bottle,  and  also  from  the 
liver,  and  cultures  upon  agar-agar  were  also  made  on  return  to  town. 
In  the  blood  and  also  the  covering  glasses  prepared  from  the  liver 
and  blood  the  germs  of  the  disease  were  found  in  great  numbers,  thus 
confirming  our  previous  observations.     Cultures  also  developed. 

No.  2. — Native  steer,  two  years  old.  Before  killing  the  animal  its 
temperature  was  taken  and  found  to  be  41°  C.  It  was  in  fairly  good 
condition ;  had  been  ill  two  days — body  covered  with  ticks — visible  mu- 
cosa injected  and  of  a  yellowish  color.  Some  appetite.  Flanks  tucked 
up  and  fallen  in — hair  standing;  movements  weak  and  uncertain, 
especially  of  hind  legs.  The  animal  was  knocked  in  the  head  and 
throat  cut.  Blood  quite  thin,  and  while  it  coagulated  this  process 
proceeded  very  slowly — it  was  a  claret-red  color  and  presented  the 
same  when  running  over  the  fingers — in  fact,  it  seemed  more  like  a 
red  water  than  blood,  not  having  the  usual  viscidity  of  that  fluid. 
On  skinning  the  animal,  the  subcutaneous  adipose  tissue  was  some- 
what atrophied  and  of  an  abnormal  yellow  color;  the  abdominal 
aponeurosis  being  also  tinged  in  the  same  manner.  The  muscles  and 
flesh  of  the  animal  were  of  a  grayish-red  color.  On  opening  the 
abdominal  cavity  the  two  first  things  that  struck  the  eye  were  the 
diffuse  pinkish  redness  of  the  outside  covering  of  the  small  intes- 
tines, and  the  enlarged  and  prominent  spleen,  which  was  about 
double  its  natural  size,  weighing  five  pounds.  Contents  rich  in  blood, 
somewhat  softened,  and  of  a  deep,  red-black  color.  The  stomach  and 
intestines  were  next  removed.  The  first  stomach  was  two-thirds  full  of 
grass,  with  considerable  fluid  admixed.  That  of  the  second  stomach  was 
still  more  fluid,  while  the  third  was  well  distended,  but  not  over 
hard.  The  fourth  stomach  was  empty;  its  mucosa,  or  lining  mem- 
brane, was  intensely  swollen  and  reddened,  with  small  hemorrhagic 
centers  here  and  there.  This  inner  surface  of  the  stomach  was  cov- 
ered with  a  viscid  mass,  which  attached  intimately  to  the  underlying 
tissues.  The  contents  of  the  small  intestine  was  semi-fluid,  and  not 
sufficient  in  amount  to  fill  the  tube,  that  of  the  large  intestine  was  of 
a  pultaceous  character.  The  mucosa  of  the  entire  intestinal  tract  was 
swollen  and  covered  with  an  adhesive  viscid  coating  characteristic  of 
catarrhal  conditions.     That  of  the  small  intestine,  especially  of  the 
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anterior  'two-thirds,  was  of  a  bright  yellow  color,  being  deeply 
stained  with  gall.  The  posterior  portion  of  the  small  intestine  was 
more  red  in  color,  otherwise  in  the  same  condition.  The  glands 
were  much  swollen.  The  liver  was  swollen,  very  juicy,  of  a  yellow- 
ish, gray-red  color.  The  gall  ducts,  capillaries,  so  distended  that 
they  could  be  seen  with  the  naked  eye  in  many  places.  The  acini 
were  enlarged.  The  kidneys  were  swollen  and  of  an  intense  dark, 
bluish-red  color,  though  the  urinary  tubes  could  be  seen  through  it 
as  grayish-white  stria?  and  were  much  swollen.  The  dark  red  con- 
dition is  due  to  capillary  engorgement.  The  mucosa  and  fat  of  the 
pelvis  of  the  kidney  was  of  a  bright  yellow  color.  The  bladder  was 
about  half  full  of  a  claret-red  fluid,  which  had  a  specific  gravity  of 
115°.  The  abdominal  lymph  glands  were  much  swollen,  moist,  and 
in  many  of  them  there  were  hasmorrhagic  centers,  while  others  were 
of  a  diffuse,  dark,  bluish-red  color.  There  was  a  small  quantity  of 
effusion  in  the  chest  or  thoracic  cavity.  The  covering  of  the  lungs 
and  internal  surface  of  the  ribs  was  of  a  yellowish  color  and  some- 
what swollen,  while  here  and  there  were  occasional  points  of  haem- 
orrhage. The  fat  around  the  heart  was  of  the  same  yellow  color. 
The  sack  of  the  heart — pericardium — contained  about  a  tumbler  ol 
a  yellowish  colored  fluid.  Its  muscles  were  soft,  friable,  and  of  a 
yellowish  gray-red  color.  The  bronchial  lymph  glands  were  much 
swollen  and  presented  similar  conditions  to  those  of  the  abdominal 
cavity.  The  anterior,  or  forward,  and  posterior  terminations  of  both 
lungs  presented  a  mottled  and  a  dark  red  color,  and  were  the  seat  of 
numerous  centers  of  fresh  lobular  pneumonia.  On  cutting  across 
these  points  the  surface  of  the  cut  lung  was  the  same  as  the  outside, 
but  of  a  glistening  appearance,  and  much  wTater  flowed  from  it  on 
pressure ;  the  vessels  between  the  lobuli  were  filled  with  blood, 
which,  in  some  cases,  was  coagulated.  The  above  conditions  repre- 
sent those  of  an  accidental  complication,  and  almost  entirely  cor- 
respond to  a  condition  seen  in  many  cases  of  swine  plague.  The 
mucosa  of  the  air  passages  was  somewhat  swollen,  and  tinged  yellowish 
with  a  few  hemorrhagic  centers.  The  smallest  air  tubes,  especially 
toward  the  diseased  points  of  the  lungs,  contained  a  watery  fluid. 

No.  3. — The  animal  was  a  native  grade  steer,  two  years  old.  As  usual 
it  had  withdrawn  itself  from  the  herd  and  stood  near  a  run,  alone  by 
itself.     On  stirring  it  up,  its  movements  were  tottering  and  very  feeble 
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unless  helped,  when  it  still  had  strength  enough  to  do  some  pretty 
smart  running.  A  close  examination  of  the  animal  was  impossible. 
It  frequently  tried  to  pass  manure,  but  was  unsuccessful,  except  in 
very  small  quantities.  Somewhat  emaciated ;  hair  rough ;  eyes  had 
an  anxious  expression.  Although  evidently  a  very  sick  animal 
the  owner  did  not  feel  like  killing  it  for  our  purpose,  so  that  we  pur- 
chased it  for  the  sum  of  ten  dollars.  Shot  the  animal.  Immediately 
on  falling,  took  its  temperature:  42.50  C.  Visible  mucosa  some- 
what icteritic,  especially  prominent  in  the  conjunctivas  of  the  eye. 

Autopsy  :  No  external  markings  worthy  of  note.  Paniculus 
adiposus  considerably  atrophied  ;  blood  of  the  peculiar  logwood  color 
and  character  found  in  this  disease.  Coagulated  and  oxidized  very 
slowly  on  exposure  to  air.  Peritoneal  cavity  contained  about  six 
quarts  of  an  amber-colored  fluid.  Costal  peritoneum  swollen  and 
clouded,  and  marked  by  numerous  petechial  haemorrhages  distributed 
through  it.  External  surface  of  the  small  intestines  of  a  delicate, 
diffuse,  pinkish-red  color  •  some  few  small  hseniorrhagic  centers  to  be 
seen  ;  serosa  of  the  large  intestines  clouded,  swollen  somewhat,  gray- 
ish-red in  color,  with  numerous  petechial  spots  in  its  substance. 

Spleen  exceedingly  swollen,  edges  rounded,  trabeculse  visible 
through  the  capsule ;  contents  very  bloody  ;  weight  four  pounds. 

Liver  enlarged,  edges  rounded,  capsule  somewhat  thickened  and 
covered  with  vegetation  in  various  places.  Gall  bladder  distended 
and  full  of  a  greenish-yellow  fluid.  Cut  surface  of  the  liver  some- 
what anaemic.  Acini  very  much  swollen,  the  general  color  being  a 
yellowish-gray-red  shade ;  opaque,  hepatic,  intra-acinous  veins  invis- 
ible; gall  capillaries  presented  a  beautifully  injected  condition,  and 
could  be  seen  as  the  most  delicate  of  yellow  hair-like  lines  taking 
their  course  between  the  acini. 

Kidneys  swollen ;  capsule  non-adherent ;  the  external  and  cut  sur- 
face being  a  diffuse  logwood-red  color;  the  medullary  substance  was 
also  of  a  diffuse  tint,  not  so  intense  a  red  color.  Mucosa  of  pelvis 
swollen  and  replete  in  hseniorrhagic  centers  of  various  dimensions, 
The  urinary  bladder  contained  about  a  quart  of  claret-wine-colored 
fluid ;  its  mucosa  was  much  swollen,  the  vessels  ingested,  and  many 
small  hseniorrhagic  centers  were  also  to  be  seen. 

Nothing  need  be  said  about  the  first  three  stomachs,  but  the  fourth 
offered  a  fine  specimen  of  the  conditions  common  to  this  disease.     It 
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was  empty.  The  mucosa  was  very  much  swollen,  and  of  a  very  intense 
deep,  but  not  dark,  diffuse  red  color,  which  was  interrupted  in  many 
places  by  hemorrhagic  centers,  and  at  others  there  were  spots  covered 
with  a  grayish-yellow  material  somewhat  dry,  which  on  being 
removed,  revealed  an  ulcerated  surface  underneath,  which  was  below 
the  surrounding  mucosa  ;  the  edges  of  these  ulcerations  were  irregular 
and  swollen.  The  balance  of  the  mucosa  was  covered  with  a  viscid 
adherent  coating,  the  vessels  of  the  sub-mucosa  were  deeply  engorged. 
and  numerous  haemorrhages  were  to  be  seen  by  the  careful  examina- 
tion of  this  portion  of  the  gastric  wall ;  they  were  generally  of  a 
diffuse  character;  toward  the  pylorus  the  mucosa  became  of  a  deep 
yellowish  tinge,  which  extended  through  the  duodenum  and  into  the 
jejunum.  The  contents  of  the  latter  were  semi-fluid  in  character  and 
of  a  dirty  yellow  color ;  mucosa  swollen ;  numerous  small  circum- 
scribed hsemorrhagic  centers  present. 

Large  intestines :  Contents  semi-fluid  and  of  a  dirty  yellow-green 
color.  Mucosa  swollen  and  of  a  light  pink  color.  Numerous  haem- 
orrhages scattered  through  it,  which  became  more  profuse  and  diffuse 
as  well  as  extensive  as  one  approached  the  rectum ;  toward  the  anus 
the  entire  mucosa  was  of  a  dense  dark-red  color,  and  very  much 
swollen ;  the  crests  of  the  ruga?  were  marked  by  many  small  centers 
covered  with  a  dry  yellowish-gray  material,  and  of  the  same  charac- 
ter as  those  seen  in  the  stomach. 

No  effusion  in  thoracic  cavity.  Lungs  comparatively  normal. 
The  myocardium  was  opaque,  anaemic,  yellowish-gray -red  in  color, 
and  friable.  Lymph  glands  of  entire  body  intensely  swollen,  oedema- 
tons,  and  a  diffuse  pink-red  color. 

From  these  autopsies  sufficient  evidence  can  be  easily  drawn  to  cor- 
roborate the  assertion  that  the  southern  cattle  plague  is  an  infectious 
septicaemia.  The  disorganized  condition  of  the  blood,  the  numerous 
haemorrhages,  the  engorgement  of  the  spleen  and  lymph  glands,  are 
all  specific  to  such  a  complication,  while  the  parenchymatous  changes 
of  the  liver,  kidneys,  and  heart,  as  well  as  the  muscles,  are  all  second- 
ary lesions,  finding  their  cause  in  the  fever  produced  by  the  action  of 
the  specific  poison  upon  the  caloric  centers.  Hueppe,  of  Germany, 
in  general  a  very  competent  observer,  has  come  to  the  same  conclu- 
sion in  regard  to  the  German  swine  plague,  rabbit  septicaemia,  hen 
cholera,  and  the  "wild  seuche, "  all  of  which  are  diseases  caused  by  a 
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specific,  but  not  actually  identical,  bacterium  of  the  ovoid  belted  group, 
but  has  used  the  term  "  Septicaemia  Hemorrhagica  "  to  express  hi& 
meaning.  Objections  can  be  raised  against  this  nomenclature,  because 
all  forms  of  septicemias  are  more  or  less  hemorrhagic  in  character, 
and  hence  I  think  the  term  selected  by  me,  "  extra-organismal-septi- 
ecemice,"  more  clearly  expresses  the  true  nature  of  this  class  of 
diseases. 

The  primary  and  secondary  lesions  above  referred  to,  occurring 
in  our  southern  cattle  plague,  would  answer  almost,  if  not  equally 
well  for  the  yellow  fever  in  man,  as  may  be  seen  from  the  following ; 

"  The  heart  appears  soft  and  pale;  the  myocardium  is  very  friable  and 
in  a  state  of  fatty  degeneration ;  sometimes  it  may  appear  normal. 
The  pericardial  sack  often  contains  a  considerable  quantity  of  a  serous 
fluid,  which  is  of  a  yellow,  or  yellowish-red  color.  The  blood  in  the 
ventricles  is  sometimes  fluid,  and  at  others  coagulated  and  varies 
much  in  color  and  reaction.  The  coagulum,  which  frequently 
extends  into  the  larger  vessels,  is  stained  yellow,  as  well  as  the  endo- 
cardium and  intima  of  those  vessels.  The  organs  of  respiration  show 
no  characteristic  changes,  but  hemorrhagic  infarctions  are  sometimes 
present  in  the  lungs  and  ecchymoses  in  the  pleurae.  In  some  few 
cases  excessive  transudates  are  present  in  the  pleural  cavity. 

"The  most  important  and  characteristic  changes,  howTever,  are  to  be 
found  in  the  organs  of  the  abdominal  cavity.  The  mucosa  of  the 
stomach  and  small  intestines,  as  well  as  the  oesophagus,  is  invariably 
in  a  swollen  and  catarrhal  condition.  The  individual  vessels,  espe- 
cially the  veins,  are  much  engorged;  hemorrhagic  erosions  are  fre- 
quently present  in  the  stomach;  ulcerations  seldom.  The  lymph 
glands  show  no  constancy  in  their  changes.  The  liver  does  not  pre- 
sent any  very  marked  changes  in  volume,  but  is  frequently  somewhat 
enlarged;  it  varies  between  a  bright  yellow,  nankin,  butter,  or  straw, 
to  a  milk,  coffee-brown  color.  This  yellow  color  is  frequently 
diffuse,  but  at  other  times  varied.  The  liver  cells  are  granulated, 
their  nuclei  being  indistinct  and  very  replete  in  drops  of  fat;  they 
show  no  change  in  form.  The  entire  parenchyma  is  in  a  state  of 
fatty  degeneration." 

(These  fat  globules,  and  even  the  granular  detritus,  often  become 
of  a  bright  yellowT  color,  due  to  gall  staining,  both  in  yellow  fever 
and  the  southern  cattle  plague.  It  will  be  remarked  that  no  mention 
is  made  of  the  engorged  or  injected  condition  of  the  gall  capillaries 
in  the  liver  in  yellow  fever,  which  is  a  constant  accompaniment  of  the 
cattle  plague  of  our  southern  states.) 
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"  The  spleen  is  not  very  much  enlarged,  but  is  of  a  dark  color  and 
very  full  of  blood;  sometimes  the  parenchyma  is  friable. 

"  The  kidneys  are  swollen,  and  the  parenchyma  in  a  condition  of 
fatty  degeneration.  (Other  authors  speak  of  acute  "Brights"  as 
being  an  almost  constant  condition,  and  ursemic  phenomena  one 
of  the  closing  scenes  of  this  terrible  malady).  The  mucosa  of  pelvis 
is  swollen,  catarrhal,  and  the  seat  of  ecchymotic  haemorrhages; 
mucosa  of  the  bladder  is  in  a  similar  condition. "  Haenisch,  Ziems- 
sen's  Handbuch,  p.p.  496-7,  vol.  2,  1876. 

Without  desiring  to  enter  upon  any  more  detailed  account  of  the 
lesions  in  these  diseases,  still  I  wish  to  call  attention  to  a  passage 
from  Cornil-Babes,  a  portion  of  which  I  do  not  find  in  the  other 
authors  at  my  command.     They  say : 

"  A  few  days  after  the  remission  (which  most  authors  speak  of  in 
the  yellow  fever),  the  symptoms  of  a  general  parenchymatous  degen- 
eration commence  to  show  themselves;  at  the  same  time  the  vessels  of 
the  mucosa?  and  the  kidneys  become  changed;  these  parenchymatous 
changes  are  marked  by  a  severe  type  of  icterus,  and  by  albumen  and 
cylinder  casts  in  the  urine,  as  well  as  internal  haemorrhages,  petechia; 
in  the  skin,  by  the  black  vomit,  and  hsernaturia."  Les  Bacteries,  p. 
•346. 

It  is  the  hematuria  to  which  I  especially  desire  to  call  attention, 
as  it  is  also  a  very  constant  phenomenon  in  the  southern  cattle 
plague,  and,  therefore,  generally  looked  upon  as  a  more  or  less 
characteristic  of  that  disease.  These  authors  are  the  only  ones  who 
call  especial  attention  to  this  phenomenon  in  the  yellow  fever,  and 
hence  it  is  valuable,  as  it  shows  another  striking  resemblance  in  the 
two  diseases.  I  would  not  have  it  assumed  that  haematuria  should  be 
looked  upon  of  itself  as  being  characteristic  of  the  southern  cattle 
plague,  as  it  is  sometimes  wanting,  and  also  occurs  in  anthrax,  as  well 
as  a  peculiar  complication  which  occurs  in  cattle,  which  is  commonly 
termed  "  red  water, "  but  which  has  none  of  the  other  characteristics 
of  the  southern  cattle  plague,  especially  as  regards  origin.  The  log- 
wood, red-colored  kidney,  due  to  diffuse  capillary  engorgement,  which 
seems  to  be,  indeed,  decidedly  peculiar  to  the  southern  cattle  plague, 
does  not  appear  to  occur  in  the  southern  pestilence  of  man.  This 
seems  to  be  the  only  pathological  lesion  in  which  these  diseases 
decidedly  differ.  The  gastric  and  intestinal  lesions  are  the  same  in 
each. 
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With  regard  to  the  cattle  disease,  it  was  once  looked  upon  as 
anthrax,  but  aside  from  the  engorged  spleen,  it  has  scarcely  a  patho- 
logical lesion  of  that  malady.  The  blood,  instead  of  being  dark  and 
thick  like  tar,  is  thin,  and,  as  said,  more  like  a  logwood  dye  than 
real  blood.  Again,  one  misses  the  cedematous  condition  known 
as  "  gelatinous  infiltration,"  which  occurs  where  large  masses  of  con- 
nective tissue  exist,  and  which  is  very  characteristic  of  anthrax,  and 
above  all,  the  Bacillus  anthrasis  is  missing.  Anthrax  is  also  a  disease 
of  almost  any  climate,  and  occurs  more  frequently  in  isolated  cases, 
with  us,  while  the  southern  cattle  plague  is  a  foreign  disease  in  our 
northern  states,  and  when  it  occurs  can  always  be  traced  to  the  influ- 
ence of  southern  cattle.  These  remarks  have  been  appended,-  because 
it  does  not  seem  necessary  to  enter  upon  any  discussion  of  the  symp- 
tomatology or  diagnosis  of  the  southern  cattle  plague  in  a  paper 
of  this  kind.  For,  given  the  presence  of  such  cattle  within  the  limits 
in  which  the  northern  states  are  free  from  frosts,  and  an  outbreak  of 
a  highly  fatal  disease  among  cattle  that  have  been  exposed  to  such  an 
influence,  characterized  by  want  of  appetite,  cessation  of  rumination, 
constipation,  and  hseniaturia,  and  every  practical  cattle  man  in  the 
North  knows  full  well  that  he  has  to  do  with  Texas,  or  southern 
cattle  plague. 

PEOPHYLAXIS. 

The  prevention  of  the  southern  cattle  plague  naturally  divides 
itself  into  two  distinct  heads,  viz.: 

1.  Southern  cattle  plague  in  the  northern  states. 

2.  Southern  cattle  plague  at  home. 

Let  us  consider  the  first  of  these  questions, 

As  has  been  shown,  and  as  is  equally  well  known,  every  outbreak 
of  the  southern  cattle  plague,  in  what  we  may  call  the  northern  states, 
is,  or  has  been,  due  to  the  direct  importation  of  southern  cattle  into 
the  same.  It  matters  not  to  the  question  whether  an  outbreak  in  the 
North  has  been  due  to  the  infection  of  our  northern  pastures,  or  road- 
sides, directly  through  the  presence  of  southern  cattle  upon  the  same, 
or  whether  such  infection  has  been  due  to  them  indirectly,  that  is, 
through  their  manure,  which,  as  has  been  shown,  has  been  the  cause 
of  several  outbreaks  of  this  disease  in  the  North,  even  when  the 
southern  cattle  had  never,  themselves,  been  on  the  infected  lands,  but 
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through  manure  that  had  dropped  from  or  been  cleaned  out  of  cars  in 
which  such  cattle  had  been  transported. 

This  again  gives  us  two  other  sides  to  the  question  of  the  southern 
cattle  plague  in  the  North : 

1st.     The  cattle  themselves. 

2d.  Their  excreta  dropped  or  cleaned  out  of  the  vehicles  of  com- 
mon carriers — railroad  cars. 

As  to  the  first,  viz.,  the  cattle  themselves : 

That  these  southern  cattle  have  become  well  graded  up  is  a  well- 
known  fact;  that  they  fatten  easily,  are  cheap,  and  hence  profitable 
articles  to  the  cattle  feeder,  is  equally  well  known,  as  is  the  fact  that 
they  themselves  seldom  if  ever  die  from  the  effects  of  the  very  disease 
which  they  introduce,  and  which  is  so  fatal  to  northern  cattle  if  ex- 
posed to  the  infectious  principle  planted  by  the  southerners  npon  our 
northern  fields. 

These  cattle  being  cheap,  well  formed,  and  easily  fattened,  it  is  a 
question  of  national  economy,  as  well  as  public  health,  that  some 
means  should  be  found  by  which,  they  can  be  handled  in  the  North 
without  the  present  danger  to  the  cattle  native  thereto.  Any  question 
which  bears  so  closely  upon  the  food  supply  of  the  nation  cannot  and 
should  not  be  neglected  by  the  representatives  of  the  people,  as  has 
been  too  much  the  case  heretofore. 

The  danger,  however,  which  the  importation  of  these  cattle  is 
fraught  with  to  northern  stock  has  led  to  all  manner  of  really  neces- 
sary restrictions  upon  their  importation,  which  thus  keeps  away  from 
the  consumers  a  considerable  quantity  of  one  of  the  essentials  of  life 
and  tends  to  enhance  the  value  of  that  which  they  do  have.  Hence, 
Boine  means  must  be  found  to  overcome  this  evil. 

As  the  case  now  stands,  these  southern  cattle  are  not,  or  should  not 
be,  allowed  to  be  imported  into,  or  transported  over,  a  northern  state 
between  the  1st  of  March  and  1st  of  November  of  each  year,  which 
are  the  very  months  in  which  they  can  be  most  easily  and  profitably 
fed  for  the  winter  market,  the  very  time  when  the  public  consumes 
the  most  meat,  and  when  it  should  be  as  cheap  as  at  any  other. 

Now,  there  is  but  one  way  out  of  this  difficulty  at  present,  and  that 
is  to  quarantine  these  southern  cattle  at  some  given  point  outside  of  the 
most  northern  limit  where  the  disease  exists,  for  a  period,  to  be  determined 
by  experiment,  which  will  insure  their  having  freed  themselves  from  all 
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disease-producing  elements.  My  present  idea  is  that  thirty  days  will  be 
found  amply  sufficient. 

Such  a  quarantine  station  should  be  supplied  by  the  National  Gov- 
ernment, and  could  equally  well  serve  as  a  station  for  experimentation 
and  study.  Such  a  station  should  be  supplied  with  all  the  necessary 
means  for  cleansing  the  cars  in  which  such  southern  cattle  had  been  im- 
ported and  for  their  thorough  disinfection.  Unfortunately  they  cannot 
be  "  boiled'''' I  as  a  certain  astute  state  veterinarian  advises  owners  to  do 
in  order  to  disinfect  their  harnesses  and  robes  when  they  have  been  in 
contact  with  a  horse  that  has  been  afflicted  with  glanders,  but  they  can 
be  thoroughly  cleansed  and  disinfected  nevertheless. 

It  is  not  my  purpose  at  this  time  to  enter  upon  the  discussion  of 
disinfection,  as  it  is  proposed  to  make  that  the  subject  of  exact  research 
at  some  future  time,  but  let  me  here  express  my  determined  objection 
to  any  faith  in  the  anti-germicide  value  of  sulphur  or  chlorine  srnok- 
ings.  They  are  absolutely  valueless,  as  well  as  the  majority  of  those 
(so-called)  disinfectants  which  replace  a  bad  odor  by  a  worse  and 
more  dangerous  one.  I  allude  to  carbolic  acid,  which  is  too  expen- 
sive to  be  used  in  the  wholesale  manner  necessary  to  guarantee  safe 
results. 

A  rule  of  all  trustworthy  disinfection  must  be,  that  the  anti-germi- 
cide shall  be  used  in  such  a  manner  and  in  such  a  strength  as  to  come 
in  contact  with  and  actually  kill  every  germ  present.  For  this  pur- 
pose nothing  is  so  good  as  freshly  prepared  whitewash,  made  from 
unslacked  lime,  to  which  is  added  one  part  in  five  hundred  of  crude 
corrosive  sublimate.     This  mixture  is  not  only  cheap,  but  effective! 

Any  other  system  of  quarantine  seems  to  be  impracticable.  Such 
cattle  cannot  be  quarantined  by  the  respective  states,  within  any  point 
on  their,  own  territory,  simply  because,  in  many  instances,  they  could 
not  be  transported  to  such  a  state  on  account  of  another  state,  the  ter- 
ritory of  which  they  would  have  to  pass  over,  which  procedure  is  for- 
bidden by  law  in  order  to  protect  the  cattle  interests  of  such  states. 

Hence,  a  national  quarantine,  as  suggested,  is  the  only  feasible  way 
out  of  this  difficulty. 

Otherwise  all  southern  cattle  must  be  forbidden  importation  north 
of  the  plague  limits  during  the  period  previously  mentioned. 

Now  as  to  the  second  question  : 
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THE  RESPONSIBILITY  OF  COMMON  CARRIERS. 

Sufficient  evidence  has  been  given  to  show  that  the  manure  and 
refuse  from  cars  in  which  southern  cattle  have  been  transported  has 
been  the  cause  of  outbreaks  of  this  disease  in  the  North,  hence  some 
means  should  be  found  which  would  guarantee  the  proper  cleaning 
and  disinfection  of  such  cars. 

Here,  again,  it  seems  as  if  it  would  be  impossible  to  have  this 
securely  carried  out  under  state  authority,  and  that  a  national  law 
should  be  made  requiring  that  all  stock  cars  should  be  cleansed  and 
disinfected  every  time  that  they  have  been  used  to  convey  live  stock, 
no  matter  where  from,  or  where  to,  and  only  at  special  localities  on 
the  road,  and  always  under  the  supervision  of  a  government  inspec- 
tor. While  causing  some  inconvenience,  still  this  procedure  is  not 
the  terrible  "mountain"  that  many  would  be  inclined  to  make  it. 
Such  cars  should  be  at  once  sealed  by  the  depot  master  at  any  small 
station  where  live  stock  may  have  been  unloaded,  and  conveyed  to 
such  a  disinfection  station,  of  which  there  should  be  several  on  all  the 
main  lines,  supplied  with  a  house,  a  boiler,  and  the  means  of  forcing 
hot  water,  so  as  to  wash  the  cars,  and  a  place  where  the  offal  could 
collect  and  be  disinfected.  This  is  done  very  completely  in  Germany 
at  little  inconvenience  to  the  railroads. 

The  experiences  in  Illinois  and  Nebraska  during  the  summer  of 
1887  have  conclusively  shown  that  the  former  limits  of  importation, 
which  extended  to  April  1st,  cannot  be  longer  adhered  to,  as  well  as 
that  the  formerly  accepted  opinion,  that  one  frost  would  check  all 
danger  to  the  northern  cattle  from  any  influence  planted  by  the  south- 
erners on  our  pastures,  was  a  most  serious  error,  as  quite  extensive 
and  many  successive  freezings  occurred  after  the  arrival  of  those 
southern  cattle  in  the  North. 

Wherever  such  southern  cattle  are  imported  into  the  North,  it  seems 
as  if  it  would  be  advisable  to  make  such  arrangements  as  would  guar- 
antee their  being  unloaded  direct  into  the  pasture  or  lot  where  they 
are  to  remain,  in  every  case  that  such  arrangements  can  be  made  by 
the  railroads,  and  that  where  this  cannot  be  done  means  should  be 
found  to  have  them  driven  direct  to  such  places,  and  as  much  as 
possible  over  such  ways  as  were  not  trodden  or  grazed  upon  by  north- 
ern cattle. 
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Again,  it  seems  as  if  stock  cars  should  be  made  tight  at  the  bottom, 
so  as  to  preclude  all  possibility  of  manure  and  refuse  dropping  from 
them  in  the  free  and  easy  manner  it  now  does,  and  that  the  only  place 
where  it  can  be  taken  out  should  be  the  door.  The  bottom,  side,  and 
end  boards  could  be  made  movable,  however,  if  suitable  means  were 
found  to  fasten  them  securely  while  in  transport. 

We  now  come  to  the  question  of  the 

PREVENTION  OF  THE  SOUTHERN  CATTLE  PLAGUE  AT  HOME. 

Of  this  we  cannot  say  very  much  at  present.  There  is  no  question 
to  my  mind  that  the  smaller  the  grazing  grounds  become  the  more 
they  have  to  be  reduced  to  the  so-called  tame  grases ;  the  more  they 
are  cultivated  and  drained  and  exposed  to  the  air,  the  sooner  will  it 
be  found  that  these  factors  will  exert  some  favorable  influence  towards 
checking  the  development  of  the  specific  germ  of  this  disease  and  the 
pollution  of  the  grasses  the  cattle  feed  upon. 

Again,  there  is  no  question  that  this  disease  can  be  prevented  by 
inoculation.  This  statement  is  positively  proven  by  the  fact  that  these 
southern  cattle,  though  carrying  in  them  and  dealing  out  a  deathly 
principle  to  our  northern  stock,  never  become  diseased,  even  though 
grazing  among  the  sick  and  dying.  Such  a  procedure  has,  however, 
little  or  no  value  to  the  northern  stockman,  but  may  be  made  avail- 
able to  those  of  the  South  in  regard  to  cattle  purchased  in  the  North. 
They  could  be  inoculated  before  their  being  taken  to  the  infected 
districts  of  the  South. 

These  questions  have  to  be  settled,  however,  in  the  South,  and  with 
the  assistance  which  the  National  Government  has  given  and  is  to 
give  the  respective  states  for  inaugurating  such  researches  as  we  have 
published  here,  it  would  seem  as  if  the  natural  history  of  the  germ  of 
this  disease  should  soon  become  better  known  and  many  practical 
points  of  value  ascertained. 

[finis.] 
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